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There are seven articles in this issue as briefly summarized below.

In the article entitled as “The Design, Application and Evaluation of a Web-Based E-
Learning System (MOODLE)” the authors aim’s to design Web-based learning system (MOODLE)
and then pre-service teachers to determine their views about e-learning (MOODLE). According to
results a great majority of the pre-service teachers reported in the questionnaire that the e-learning
environment was easier and more comfortable to follow and study for the courses. The second article
entitled “The Comparison of Proposing Solutions of the Students Who Attend and Don't Attend
the Science and Art Institution to an Environmental Problem in Terms of Scientific Creativity?,
aims of present research is, by analyzing scientific creative solutions for an environmental problem
offered by elementary students, to determine the differentiation of the scientific creative solutions
between two separate groups (those defined as BILSEM students and those who are not) deemed to be
identified with respect to intelligence factor. Research findings indicate that in comparison to average
students, the environmental solution proposals offered by gifted students are scientifically more
creative. The third articles entitled “10™ Grade Students’ Conceptions about Chemical Change”
the authors’ aims to determine students’ conceptions about chemical change using a two-tier test and
to investigate the differences in those conceptions with respect to school type. This finding implies
that instructional strategies based on conceptual change approach needs to be followed for dealing
with learning difficulties and misconceptions. In the article entitled as “Determination of Pre-Service
Science Teachers’ Self-Efficacy Perceptions and Efficacy Levels about the Diagnostic Branched
Tree Technique” is aimed at identifying self-efficacy perceptions of the pre-service science teachers

on the one of the alternative measurement and assessment techniques called diagnostic branched tree.

The article, “Examining the Effectiveness of Science Teaching Based on Argumentation”,
the author aims to investigate the effect of activities based on argumentation on academic achievement
in the teaching of 'Getting to Know Substances' unit of Elementary 4™ grade Science and Technology

class and to examine the development of discussion skills of the students in the group where the



activities based on argumentation are implemented. In the article entitled as “Consistency among
Turkish Students’ Different Worlds: A Case Study Focusing on Responses to Science” the
authors’ aim were to categorize Turkish high school students’ responses to science in accordance to

the degree of consistency between their worlds of family and friends and worlds of school and science.

The last article, “Pre-service teachers’ motivations for choosing science teaching as a career
and their epistemological beliefs: Is there a relationship?” aims investigate motivations behind pre-
service teachers’ science teaching career choice by adopting a relatively new approach. The results
show that social utility values and job security are the top motivations. In addition, epistemological

beliefs, particularly beliefs in omniscient authority and innate learning, predict particular motivations.

With hope to meet you in the next volume...
Prof. Dr. Salih CEPNI
In the name of TUSED Editorial Board

Editor
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OZET

Teknolojiyle egitimin birlestigi e-Ogrenme yoOnetim sisteminin {niversitelerde uygulanmasi ve
6grencilerin bu konu hakkindaki goriisleri, gelecekteki egitim sisteminin belirlenmesinde biiyiik 6nem
tagimaktadir. E-Ogrenme sistemi olarak kullanilan Moodle giderek yayginlagmakta ve yapisal olarak
giiclenmektedir. Bu aragtirmanin amaci, e-6grenme yonetim sistemi olarak kullanilan Moodle programi
ile bir e-6grenme sistemini tasarlamak ve uygulanabilirligine yonelik 6gretmen adaylarinin goérislerini
degerlendirmektir. Bu baglamda Moodle ile tasarlanarak, internet iizerinden yiiriitilen dersler igin
Ogretmen adaylarina uygulanan anketle goriisleri alinmistir. Calismada 6zel durum (case study) yontemi
kullamilmustir. Calisma, 2011-2013 donemleri arasinda iki yil siire ile Dicle Universitesi, Ziya Gokalp
Egitim Fakiiltesinde 6grenim goren 1028 dgretmen adayi ile gergeklestirilmistir. Arastirmaya katilan kiz
ogrencilerin % 62,81, erkek 6grencilerin % 63,5°1 e-6grenme yontemiyle yiiriitiilen derslerden sonra da
Orgiin egitimi almay1 tercih ettiklerini, ancak e-6grenme ortaminin dersleri izleme ve galigma konusunda
daha rahat oldugunu ifade etmislerdir.

Anahtar Kelimeler: E-Ogrenme, Moodle, Web Tabanli Sistemler, Egitim.

GIRIS
Insanlar tarihleri boyunca egitim alarak kendilerini yetistirmeye ve gelistirmeye
calismislardir. Uzun yillar boyu bunu gergeklestirmenin tek yolu bilgiyi almak i¢in 6greticinin
ayagina kadar gidip, onun belirledigi mekéanlarda bulunmakti. 20. yiizyilin ikinci yarisinda
bilgisayar ve internet teknolojilerindeki inanilmaz gelismeler egitim sektoriinde akla
gelmeyecek yenilikleri de beraberinde getirmistir. Egitim ve 6gretimin belli kurallarin digina
ciktigi bu dénemde, zaman ve mekin kavramlar artik énemi yitirmistir. Internetin egitim
aract olarak kullanilmaya baglanmasiyla, her yil orgiin egitimle iiniversitelerde 6grenim
goreceklerin belirlenmesine yonelik yapilan sinavlarda basarisiz olarak sistemin diginda kalan
yiizbinlerce kisinin, kendi bilgi ve becerilerini okul egitiminden bagimsiz olarak
kazanabilmeleri i¢in yeni olanaklar saglanmistir (Tuncer & Tagpinar, 2008).
Bugilin bir¢ok tniversitede internet ve bilgisayar kullanilarak verilmeye baslanan
egitim programlar farkli isimlerle ifade edilseler de (Uzaktan Egitim, E-Egitim, E-Ogrenme
vs.) dziinde ayn1 amaci giitmektedir. Ogrencilerine teknolojiyi kullanarak, internet iizerinden
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egitim vermeyi tercih eden iiniversiteler, yapisal olarak daha 6nce kullanilmis ve nispeten
daha az problemli Ogrenme Yonetim Sistemlerine (Learning Management System)
yonelmistir. Bu asamada “Moodle” egitim ve yonetim sistemi olarak iicretsiz ve agik kaynak
kodlu olmasi nedeniyle bir¢ok kisinin veya kurumun tercih sebebi olmustur (Cevik, 2008;
Isman, 2011). Bu yoniiyle diger OYS yazilimlarindan bir adim énde olan Moodle su an,
sadece Universitelerde degil, ayn1 zamanda ilkogretim okullarinda ve liselerde, ticari olmayan
egitim organizasyonlarinda ve hatta ev ortamlarinda egitim veren ebeveynler tarafindan da
kullanilabilmektedir (Al-Ajlan & Zedan, 2008; Isman, 2011).

E-6grenmenin geleneksel 6grenmeye gore avantajlari, egitimde zamani ve mekani
Ozgiir kilmasidir. Bu egitim yonetim sistemiyle egitim alan dgrencilerine daha aktif, bagimsiz,
kendini yansitabilen ve isbirligine katilmalarini saglayan bir ¢evrenin yani sira, pedagojik
yeniliklerin uygulanmasi icin yeni olanaklar sunabilmektedir (Kakasevski ve dig., 2008).
Teknolojiye dayali 6grenmenin basarili bir sekilde yayilmasindaki en 6nemli etken, hem
bireysel kullanicilar hem de gruplarin ihtiyaglarini karsilamadaki basarisidir. Internetle
beraber hizli bir sekilde yayilmaya baslanan bu e-6grenme yonetim sisteminin eksik
yanlarindan biri de O6grenme i¢in pedagojik ihtiyaclarin nasil doniistiiriileceginin dogru
bilinmeden yiiriitiilmesidir (Morrison, 2003; Kakasevski ve dig., 2008). Giderek biiyiliyen
insan niifusunun egitim ihtiyaglarmin karsilanmasi igin, e-O6grenme iriinlerinin pazari,
finansal acidan giderek daha biiyiikk 6nem tasir hale gelmektedir. Bazi kaynaklara gore e-
O6grenme pazar1 2007 yilinda 17,5 milyar dolar1 asmistir (URL-1, 2010). Adkins’e (2010) gore
ise global 6grenme pazart 2010 yili itibariyle 52,6 milyon dolari bulmustur. Buna gore
Avrupa kitasinda verilen egitimin e-6grenme kullanim pay1 % 15 iken, ABD de bu oran %
60’la pazarin lideri konumundadir. Asya’da e-6grenme genel kullanim 2010 yili itibariyle %
25’ten %30’a ¢ikmasi beklenmektedir (URL-2, 2010).

E-6grenme ve Ogrenme Yonetim Sistemi

Gelisen ve biliyliyen diinya niifusu i¢in, egitim ve 6gretim araglarina olan ihtiyaglar
giin gectikge artmaktadir. Artan bu ihtiyaglar1 karsilamak ve konusunda uzman egitimciler
tarafindan desteklemek yapisal olarak zaman gectik¢e zorlagsmaktadir (Mutlu, 2010). Bununla
birlikte liniversitelerde verilen egitimlerin bir¢ok alanda teorik olarak kalmasi, yapisal olarak
giincel hayata aksetmemesi, zaman igerisinde verilen egitimlerin sorgulanmasina neden
olmaktadir. Bu baglamda teknolojiyi egitimle birlestirmek, meslek yasamlarinda teknolojiyi
kullanan bireylerin i yasamlarin1 olumlu yonde etkileyebilir (Turan ve Colakoglu, 2008).
Teknolojik aletlerin egitim ve Ogretimde kullanilmasi, bunu ara¢ gerecleri kullanan
ogrencilerin sadece mekansal olarak tliniversitelerde degil, istedikleri yerde istedikleri zaman
egitim ve Ogretim gormelerine imkan saglayan e-0grenme sistemine uyumlarini
kolaylastiracaktir. Diinyada ve Tiirkiye’de giin gectikge kullaniminin yayginlastigi e-68renme
yonetim sistemleri bircok aragtirmacinin caligmalarda farkli isimler (Uzaktan Egitim, E-
egitim, Internet Tabanli egitim vs.) kullanilarak ifade edilmeye ¢alisilmistir. E-6grenme basit
ifadelerle; “6gretmenlerden zaman ve mekdan olarak farkl yerlerde olan 6grencilerin, egitim
programlarina erisimini saglamak” olarak ifade edilebilir (Siddiqui & Zubairi, 2000). Bu
Ogrenme Yonetim Sistemi’nde ders igeriklerinin hazirlanmasindan &grenci kayitlarmin
tutulmasina, sistemin kullamim saatleri ve sikliklar1 gibi istatistiki bilgilerden, 6grencilerin
basart durumu na kadar bir¢ok bilginin sistem iizerinden alinmasina ya da web ortamina
aktarilmasina olanak saglamaktadir (Al ve Madran, 2004). Hazirlanan ders materyallerini
Ogrencilere, bilgisayar iizerinden es zamanli (senkron) verilecegi gibi, es zamansiz (asenkron)
olarak ta verilebilmektedir.
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YONTEM
a) Arastirmanmin Yontemi

Calismada 6zel durum (case study) yontemi kullanilmistir. Ozel durum ¢alismasinin en
onemli 6zelligi, arastirmaciya 6zel bir durum veya olay iizerinde yogunlasarak ¢alismada yer
alan degisik faktorleri en ince ayrintilariyla tanimlama ve degiskenler arasindaki sebep-sonug
iliskilerini agiklayabilme firsati sunmasidir (Cepni, 2005). Ozel durum ¢alismas1 bir teorinin
dogrulugunu ispat etme veya genelleme amaciyla yapilmaz, 6zel durumu ayrintili bir sekilde
yansitmaya calisilir. Bu bakimdan 6zel durum g¢alismalarinin egitim arastirmalarinda 6nemi
g6z ardi edilemez. Bu c¢alismada da 6gretmen adaylariin Moodle yontemi ile yapilan e-
O0grenme ortamina iligskin goriisleri incelendiginden 6zel durum yontemi kullanilmistir.

b) MOODLE ve Ders Tasarimi

Egitim yonetim sistemi olarak kullanilan MOODLE, Modiiler Object Oriented Dynamic
Learning Environment kelimelerinin bas harflerinin birlestirilmesiyle olusturulmustur (Wu &
Cheng, 2009). Martin Davgiamas’in tarafindan gelistirilen sistemin agik kaynak kodlu olmasi
diinya iizerinde birgok kullaniciya ulagsmasini sagladigi gibi, yazilim sorunlariin
giderilmesinde goniillii bircok ¢alisan1 da biinyesine katmistir. Olusturulan yonetim sistemi
soru-cevap ogrenme stili, igbirlik¢i 6grenme stili, otonom dgrenme stili ve toplayici 6grenme
stili gibi bir¢ok farkli 6grenme stilini desteklemektedir (Monari, 2005). Sistemin geneli soru-
cevap teknigini kullanarak, 6grencilerin analitik ve pratik yeteneklerinin gelismesine yardimci
olmaktadir. Ogrencilerin sistem {izerinden yaptiklarini ¢ok biiyiik bir titizlikle kaydederek,
uygulanan egitimin basar1 kriterlerini listeler. Egitimciler; kendileri i¢in kaynak ve igerikleri
(powerpoint sunulari, flash, animasyon, video, dokiimanlar) sistem icerisine monte ederek
yerlestirebilir, bunlar1 egitim materyali olarak kullanabilirler. Sistem iizerinde olusturulan
smavlarla  6grencilerin  egitim  gordiikleri  konulara iligkin  basar1  durumlari
degerlendirilebilmektedir (Melton, 2006). Egitim ve 6gretimde kullanict beklentilerinin ¢ok
tizerine ¢ikan bu ydnetim sisteminin kolay ve anlasilir bir ara yiize sahip olmas1 ve iicretsiz
olmasi tiniversiteler, kurumlar veya kisilerce tercih edilme sebeplerinin basinda gelmektedir
(Bremer & Bryant, 2005).

Moodle ile olusturulmus Ogrenme ortamiyla internet iizerinden asenkron olarak
verilecek bir ders tasarimi i¢in, Orglin egitimdeki gibi egitim siirecine hakim olunmasi
gerekmektedir. Oncelikle moodle.org sitesinden size uygun moodle siiriimiinii indirerek
(hosting hizmetinizin destekledigi Php ve MySql siirimlerine dikkat ederek), onceden
kiralayarak temin ettiiniz hosting adresinize yiliklemeniz gerekmektedir. Yiikleme isleminiz
bittikten sonra karsiniza gelecek olan yonetim panelindeki menii penceresinden sisteme;
ogrencileri ekleyebilir, katilimcilarimizin sistemdeki rollerini belirleyebilir, dersler agabilir, bu
derslere iliskin kaynaklar ve materyaller ekleyebilir, smavlar olusturabilir ve anketler
tasarlayabilirsiniz.

Kurumlar, iiniversiteler ve kurslar tarafindan egitim vermek ve almak i¢in kullanilan e-
o0grenme yonetim sistemlerini bir birinden ayiran en onemli 6zellik {icretli veya licretsiz
olmalarinin yaninda, kaynak kodlarinin agik veya kapali olmasidir. Bu yoniiyle Moodle hem
ticretsiz olmast hem de agik kaynak kodlu olmasi nedeniyle kullanicilarin tercih sebebi
olmustur. Sisteme egitici olarak kayitli kullanicilarin Moodle iizerinden verecekleri dersleri
yine sistem iizerinde olusturmadan 6nce yapilmasi gereken islemleri bilmeleri onlara bir¢ok
avantajlida beraberinde getirecektir. Moodle ile bir dersi olusturmanin basamaklar1 agagida
verilmeye ¢alisilmistir.

MOODLE ile Bir Dersi Olusturmak: Kurulum isleminiz tamamlandiktan sonra,
Moodle’da bir dersin tanimlanmasi i¢in sisteme “Admin” olarak giris yapilmasi



Journal of Turkish Science Education. 11(1),3-23

gerekmektedir. Oncelikle “Site Yénetim” panelinde yer alan meniiden “Dersler” sekmesi
altindaki “Ders ekle/diizenle” sekmesinin sec¢ilmesi gerekmektedir (Sekil 1).

s
¢ Fen Bilgisi Ogretmenlidi (2. Ogretim)
® Ders ekle/dizenle @ Eéitimci: Yusuf Selim OCAK

" Ders kayitiari

Okul Oncesi Ogretmenligi B Subesi
Egitimci: Murat YALMAN

" Ders varsayilan ayarlan ilk ngetlm Matematik II. ngetim
® Ders istej Egitimci: Tamer Kutluca
" Yedeklemeler
& Notlar ilk Ogretim Matematik II. Ogretim
O Bolge Egitimci: Tamer Kutluca
O Dil
O Ekientiler
© Guvenlik Resim Ogretmenligi
B Gérinim Egitimci: Murat YALMAN
O Ana sayfa
g 2;”“‘:” Orta Ogretim Matematik OFretmenligi
= Egitimci: Murat YALMAN
Raporlar
O Cesitli

Almanca Ogretmenligi
Ara Egitimci: Murat YALMAN

Sekil 1. Yeni Ders Ekleme/Diizenleme
Ders ekle/diizenle segeneginin aktif hale getirilmesiyle “Ders Kategorileri” sec¢enegi

listelenerek ekrana gelir (Sekil 2). Bu ekranda ders taniminin yapilmasi i¢in “Yeni ders ekle”
butonun se¢ilmesi gerekmektedir.

Ders Kategorileri

Ders Kategorileri Dersler Diizenle  Kategoriyi tasi: |
Ce§lt|| 30 #Ax= UstE]i

< (| Yeni ders ekle [§ Yeni kategori ekle |

Sekil 2. Yeni Ders Ekleme Islemleri Ikinci Basamak

Yeni ders ekle butonuna tikladiginizda ders ekleme isleminin son basamagi olan “Ders
ayarlarini diizenle” secenegi ekranda listelenecektir (Sekil 3). Bu ekranda oncelikle dersin tam
admi Sekil 3°de yer alan “Tam ad1” kismina, “Kisa ad” béliimiine ise dersinizin kodunu (ISO
167, IMO 232 veya MTO 504 gibi) yazilmas1 gerekmektedir. Bu kisimlar kirmizi olarak
belirtilmis ve yazilmasi zorunlu alanlar1 gostermektedir. Verilecek derslerin neleri igerdigi
bilgisini “6zet” kismina yazilmasi durumunda, agilis ekraninda dersin adinin yaninda agilan
ders hakkinda kullanicilara bilgi verilmis olunur. Bu kisimlarin disinda agilan dersin kag
haftadan olustugu “Hafta/konu sayis1” boliimiinden, ders baslangicini ise “Dersin baslangic
tarihi” kismindan belirtilir. Ders olusturma isleminizi tamamlamadan 6nce “En fazla yiikleme
boyutu” kismimi ayarlamanizi gereklidir. Zira 6dev gonderimleri sirasinda bu kismin
biiyiikliigii dosya gonderim boyutunu ifade etmektedir.
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Sekil 3. Ders Ekleme Islemleri Uciincii Basamak

Tiim bu ayarlamalar bittikten sonra Sayfanin en alt kisminda yer alan “Degisiklikleri
kaydet” butonuna tiklayarak ders ekleme islemini tamamlanr.

Ders tanimlama islemi yapildiktan sonra, eklediginiz dersin etkinliklerinin belirlenmesi
islemi yapila bilinir. Ders etkinliklerinin c¢alistirilabilmesi i¢in “Diizenlemeyi a¢” butonunun
secili konuma getirilmesi gereklidir (Sekil 4).

Sekil 4. Ders Iceriklerin Olusturulmast

Diizenleme aktif iken haftalik diizende iki adet eklenti (“Yeni kaynak ekle” ve “Bir
etkinlik ekle”) penceresi agilacaktir (Sekil 5).
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Haftalik taslak
]
B Haberforumu o & & X ® &
@ ‘Yeni kaynak ekle... E| @ Bir etkinlik ekle... E
[m]
] &
+

@)/ Yeni kaynak ekle... [*] @ Bir etkiniik eke... [

Sekil 5. Eklenti ve Kaynak Ekleme

Derslerinize haftalik olarak yeni bir eklenti eklemek icin “Bir eklenti ekle”
penceresinden iste§e wuyarlanmis meniilerden konunuza uygun bir se¢im yapilmasi

gerekmektedir (Sekil 6).
@ | Weni kaynak skl & Br etknlik ekle. .. E3

Anket Formu

Drers

Forum

(@ | Yeni kaynak ekle... (@) | Odevier

Selismis dosya yikleme
Cevrimici yazi

Tek dosya yiikle

«®

Cevrimdig etkinlik
Cluestiomnaire
SCORM/AICC
Simaw
Sohbet
Sozlik
Veritamam
Vwiki

(3 | veni kaynak ekle... 3 | Bir etkinlik ekle. .

(@ |Yeni kaynak ekle... 3]

es2@0 |es @

[4]

Sekil 6. Etkinlik Ekleme Meniisii

Eklentiler penceresi icerisinde yer alan bazi segenekler istege veya ihtiyaca bagli olarak
Moodle’in remi sitesinden (www.moodle.org) indirilerek (Veritabani, Questionnaire vs.)
Ogretim sistemine eklenebilir. Hazir olarak kullanima hazir olan menii ve eklentilerin
islevleri sunlardir:

Anket: Kursiyerlerin anket konularimna iligkin egilimlerini 6grenmek igin kullanilir. Her
bir madde icin bir tanimlama yapilmast bu formun olusturmasim giiglestirmektedir.
Kursiyerler tek konu altinda birden fazla soruya cevap vermek yerine anket maddeleri i¢in
ayr1 ayr1 anket formlarina cevap vermek zorunda kalmaktadirlar. Bu yoniiyle uygulama olarak
zay1f kalmaktadir.

Anket Formu: Moodle tarafindan yiikli olarak gelen ve oOnceden hazirlanmisg
uygulanmaya hazir anket formlarini igermektedir.

Ders: Ders igeriklerinin “dogrusal” veya “dallara ayirma” ilkelerine gore ya da her
ikisini de birlestirerek karma bir ders igerigi sunmak i¢in kullanilir.

Forum: Ogrencilerin birbirleri arasinda ders veya belirlenen tartisma konular hakkinda
goriislerinin yer aldig kisimlar i¢in kullanilir.

SCORM: Ders igerikleri standardi olarak kullanilir. Platform igerisine atilmadan 6nce
hazirlanmis olmasi gerekmektedir.

Sohbet: Kursiyer ve egitimci arasinda kurulacak iletisimi giiclendirmek i¢in kullanilir.
Kursiyerler ve egitimcilerin online olarak bir araya gelmeleri ve birbirleriyle konusmalarini
saglamak i¢in kullanilir.

Sozliik: Konulara iliskin bir s6z eklemek i¢in kullanilir.

Smav: Kursiyerlerin gérmiis olduklar1 konulara iligkin smavlarin olusturulmasi icin
kullanilir. Smavlar istenirse online olarak da uygulanabilir. Sinavlar; yorum, bosluk
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doldurma, ¢oktan se¢meli, yanlis/dogru sistemlerinden bir veya birden fazla sistemin bir araya

gelmesiyle hazirlanabilir.

Wiki: Igerikleri dgrenciler tarafindan olusturulan ve degistirilebilen web sayfalaridir.

Calistay: Katilimcilarin 6grenme konularina iligskin verilen 6dev aragtirmalarini kapsar.

Odev: Ogrencilerin e-6grenme portalinda gormiis olduklart konulara iliskin &dev
gonderilerini yapabilmeleri i¢in tanimlanan kisimdir. Kursiyerler bilgisayar ortaminda
hazirladiklar1 6devleri buradan siteye yiikleyebilirler.

Derslere istenirse haftalik olarak kaynak eklenebilir. Bunun i¢in yine “Diizenlemeler”
mentisi agikken, “Yeni kaynak ekle” sekmesine tiklamak gerekmektedir (Sekil 7).

-

“eni bir etiket ekleyin
Metin sayfasi clugturun
Bir web sayfasi olugturun
Bir dosyalsiteye baglant
@ Bir dizin goster

IME Icerik Pakeli ekleyinn

(3) Yeni kaynak ekle ... »| (3) Biretkinlik akle_..
Yen kaynak ekle. ..

[=]

(@) Bir etkinlik ekle...

[-]

Sekil 7. Kaynak Ekleme Meniisii

1
&

Acilan mentiden eklemek istediginiz kaynagi secebilirsiniz. A¢ilan meniide yer alan

kaynak ve iglevleri sunlardir:

Diiz metin dosyas1 olustur: Genellikle kursiyerlerin site lizerinden hazirlayacaklari
yapilar icin bilgilendirme metinlerini icerir. Bu sekilde kursiyerlere yapacaklar1 uygulamalar

veya islemler hakkinda bilgi verilmis olur.

Bir web sayfas1 olustur: Site lizerinden HTML kodlar1 yardimiyla basit sayfa

tasarimlar1 olusturmak i¢in kullanilir.
Bir dosya/siteye baglanti:
olusturulmasi i¢in kullanilir.

¢) Orneklem

Ogrenme portali

igerisine

eklenecek dosyalarin

Arastirmanin 6rneklemi, 2011-2013 egitim-6gretim yili gliz ve bahar yariyilinda Dicle
Universitesi Egitim Fakiiltesi’nde farkli anabilim dallarinda (Ilkdgretim Matematik, Smmif
Ogretmenligi, Orta Ogretim Matematik Ogretmenligi, Okul Oncesi Ogretmenligi, Resim
Ogretmenligi, Almanca Ogretmenligi) 6grenim goren 1028 &grenciden olusmaktadir.
Calismaya dahil edilen 6grenciler Moodle 6grenme sistemi lizerinden “Bilgisayar I” ve
“Bilgisayar II” dersleri verilmistir. Ogrenciler en az bir dénem (4 ay), en fazla bir y1l (8 ay)
boyunca bilgisayar derslerini e-6grenme platformundan takip etmislerdir. E-6grenme sistemi
tizerinden Ggrencilere; ders anlatim videolari, yazili ders materyalleri, ddevler ve c¢oktan
segmeli sinavlarla beraber, sistemin degerlendirme siireglerinin belirlenmesine yonelik

anketler verilmistir.

Calismaya katilan 0Ogrencilerin % 63,42°si (652) erkek, % 36,581 (376) kiz

Ogrencilerden olusmaktadir (Tablo 1).

Tablo 1. E-Ogrenme Sistemiyle Ders Alan Ogrencilerin Cinsiyet Degiskenine Gére Frekans Ve Yiizde

Dagilimlar
Cinsiyet f %
Erkek 652 63,42
Kiz 376 36,58
Toplam 1028 100
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d) Veri Toplama Araci

Ogretmen adaylarinin e-dgrenme konusundaki diisiincelerinin belirlenmesine yonelik
olarak 6 sorudan olusan bir anket kullanilmistir. Hazirlanan ankette yer alan sorular
“Gormekte oldugunuz derslerin yiiritiilmesine iliskin asagida siralanan seceneklerden
hangisini segerdiniz?”, “Su an gordiigiiniiz program e-6grenme yontemiyle 6grenim gérmeye
uygun bir program midir”, Ogrenim gordiigiiniiz programda e-6gretim alternatifiniz olsa, yine
de su anda gordiigiim yiiz yiize orgiin egitimi secer miydiniz?”, “E-6grenme yoluyla egitim
veren bir yiiksekogretim programinda dgrenim gormek ister miydiniz?”, ve son olarak “Orgiin
Ogretim yerine e-6grenme yOnetim sistemiyle egitim almay1 e-6grenme yontemini segmenizin
tercih sebebi nedir?”” seklindeki sorulardan olugsmaktadir.

e) Verilerin Analizi

Aragtirma i¢in gelistirilen anket e-6grenme ortaminda hazirlanarak Ggrencilere
uygulanmistir. Anket formundaki veriler bilgisayar ortamina MS Excel dosyasi olarak
aktarilmigtir. Elde edilen verileri betimlemek icin ylizde (%) ve frekans (f) teknikleri
kullanilmustir.

BULGULAR

Bu bdliimde, ¢alismanin verilerinin diizenlenmesinden elde edilen bulgular arastirma
kapsaminda goz onilinde bulundurularak tablolar halinde verilmektedir.

Tablo 2. Ogrencilerin Gordiikleri Derslerin Yiiriitiilmesine Iliskin Tercihlerinin Belirlenmesine
Yonelik Frekans ve Yiizde Dagilimlar

Gormekte oldugunuz derslerin yiiriitiilmesine iligkin Kiz Erkek
asagida siralanan segeneklerden hangisini

secerdiniz? f % f %
Dersleri okula gelmeden almak isterim 68 18,1 80 12,3
Dersleri okula gelerek yiiz yiize almak isterim 134 35,6 220 33,7
Dersleri hem orgiin egitimle hem de e-6grenme

sistemiyle almak isterdim 164 43,6 304 46,6
Bazi dersleri okula gelmeden e-egitim yontemiyle

alabilmek isterim 2 11 36 55
Fikrim yok 6 1,6 12 1,8
Toplam 376 100 652 100

E-Ogrenme yonetim sitemiyle verilen derslerin egitim siirecinin tamamlanmasindan
sonra ogrencilere uygulanan ankette “Gormekte oldugunuz derslerin yiiriitiilmesine iliskin
asagida swralanan segeneklerden hangisini segerdiniz?” sorusuna verdikleri yanitlardan kiz
Ogrencilerin % 18,1’1 ve erkek o6grencilerin % 12,3’ dersleri okula gelmeden almak
istedikleri belirlenmistir. Dersleri orgiin 6gretimle yiiz yiize almak isteyenlerin orani kiz
ogrenciler i¢in %35,6’1 iken erkek Ogrenciler i¢in bu oran % 33,7°dir. Egitim gordiikleri
dersleri her iki yontemle almak isteyenlerin orami kiz Ogrenciler icin % 43,6’1, erkek
ogrenciler icin %46,6 oldugu belirlenmistir. Baz1 dersleri okula gelmeden almak isteyen kiz
ogrencilerin oram1 % 1,1, erkek Ogrenciler i¢cin % 5,5 tir. Bu konuda fikri olmayan kiz
ogrencilerin oran1 % 1,6°1 iken, erkek dgrencilerin oran1 % 5,5 oldugu belirlenmistir (Tablo
2).
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Tablo 3. Ogrencilerin Gordiikleri Programin E-Ogrenmeye Uygun Olup Olmadigina Iliskin Frekans
ve Yiizde Dagilimlar

Su an gordiigiiniiz program e-é6grenme Kiz Erkek
yontemiyle é6grenim gormeye uygun bir

programdur. f % f %
Evet 112 29,8 186 28,5
Hayir 122 32,4 178 27,3
Kismen 138 36,7 270 41,4
Fikrim Yok 4 1,1 18 2,8
Toplam 376 100 652 100

Arastirmaya katilan kiz 6grencilerin % 29,81, erkek 6grencilerin ise % 28,51 su anda
O0grenim gordiikleri programin; e-6grenme yontemiyle 6grenim goérmeye uygun oldugu
yoniindedir. Uygun olmadigim1 diisiiner kiz O6grencilerinin orant % 32,4 iken, erkek
ogrencilerde bu oran % 27,3 tiir. Kiz 6grencilerden % 36,7’si ve erkek ogrencilerden %
41,40 kismen uygun oldugunu belirtirken, fikri olmayan kiz &grencilerin oran1 % 1,1 ve
erkek 6grencilerin oran1 % 2,8’dir (Tablo 3).

Tablo 4. Ogrencilerin Gordiikleri Program Alternatifi Olarak E-Ogrenme Segenegine Iliskin Frekans
ve Yiizde Dagilimlar

Ogrenim gordiigiiniiz programda e-6gretim alternatifiniz Kiz Erkek
olsa, yine de su anda gordiigiim yiiz yiize orgiin egitimi

secerdim. f % f %
Evet 236 62,8 414 63,5
Hay1r 98 26,1 152 23,3
Fikrim Yok 42 11,2 86 13,2
Toplam 376 100 652 100

Kiz 6grencilerin % 62,8°1 ve erkek 6grencilerin % 63,51 6grenim gordiikleri programa
ait e-6grenme yonetim sistemi ile olugturulmus uzaktan egitim segenegi bile olsa yine de yiiz
yiize orgiin egitimi sectikleri belirlenmistir. Orgiin dgretimi “Hayir” segmezdim diyen kiz
ogrencilerin oran1 % 26,1 iken erkek dgrencilerin oran1 % 23,3 tiir. Herhangi bir fikir beyan
etmeyen kiz 6grencilerin oran1 %11,2, erkek 6grencilerin orani ise % 13,2 dir (Tablo 4).

Tablo 5. E-Ogrenme Secenegine Iliskin Frekans Ve Yiizde Dagilimlar

E-dgrenme yoluyla egitim veren bir yiiksekogretim Kiz Erkek
progranminda dgrenim gormek isterdim. f % f %
Evet 218 58,0 372 57,1
Hayir 116 30,9 208 31,9
Fikrim Yok 42 11,2 72 11,0
Toplam 376 100 652 100

Calismada kiz 6grencilerin % 58’1, erkek 6grencilerin % 57,1°1 e-0grenme yontemiyle
hazirlanmis bir yliksekdgretim programinda 6grenim goérmek istedikleri belirlenmistir. E-
O0grenme yonetim sistemiyle hazirlanmis herhangi bir yiiksekdgretim programinda 6grenim
gormek istemeyenlerin orani; kiz 6grenciler icin % 30,9 ve erkek dgrenciler icin % 31,9 dur.
Bu konuda fikir beyan etmeyen kiz 6grencilerin oran1 % 11,2, erkek dgrenciler i¢in % 11
olarak belirlenmistir (Tablo 5).
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Tablo 6. E-Ogrenme Tercih Sebebine Iliskin Frekans Ve Yiizde Dagilimlar:

Orgiin dgretim yerine e-Ggrenme yonetim

sistemiyle egitim almayi e-égrenme yontemini Kiz Erkek

se¢seydiniz tercih sebebiniz? f % f %

Orgiin egitimde derslere katilacak zamanim yok 54 14,4 56 8,6

Bulundugum yerde 6grenim gorebilecegim bir

orgiin egitim kurumu yok 44 11,7 80 12,3

E-6grenme yontemiyle 6grenimin daha ekonomik 76 20,2 104 16,0

E-6grenme yonetim sistemiyle dersleri izleme ve

caligma daha rahat. 202 53,7 412 63,2
Toplam 376 100 652 100

E-O6grenme yontemini se¢gmenin nedeni olarak kiz 6grencilerden % 14,4°1G ve erkek
ogrencilerden % 8,6’s1 orgiin 6gretimle derslere katilacak zamanlariin olmadigi i¢in, yine kiz
ogrencilerin % 11,7’si ve erkek Ogrencilerden % 12,3’ bulundugu yerde orgiin egitim
alabilecegi kurum olmadigi igin tercih edebileceklerini ifade etmektedir. E-6grenmenin daha
ekonomik oldugunu diisiinen kiz 6grencilerin oran1 % 20,2 iken, erkek 6grencilerde bu oran
% 16°dir. E-Ogrenmenin dersleri izleme ve calismada rahatlik sagladigini diisiinen kiz
Ogrencilerin orant % 53,7 ve erkek 6grencilerin orani % 63,2 oldugu belirlenmistir (Tablo 6).

TARTISMA ve SONUC

Bu ¢alismada Moodle egitim yonetim sistemi kullanilarak Dicle Universitesi Ziya
Gokalp Egitim Fakiiltesi ogrencilerinin  0grenim  gordiikleri boliimlere ait dersler
olusturulmustur. Moodle {icretsiz olmasi ve kolay anlasilir bir araylize sahip olmasi nedeniyle
segilmistir. Ogretmen adaylar tarafindan kullanilan egitim yonetim sisteminin genel isleyisi
ve takibi konusunda, 6grencilerden egitim siireci boyunca ve sonrasinda herhangi bir elestiri
gelmemistir. Sisteme adapte edilen 6grencilerin bu konuya yaklasimlar1 ve adaptasyonun
cabuk olmasi sistemin en biiyiikk artist olmustur. Leh (2002) yiiksek lisans Ogrencileriyle
yaptig1 caligmasinda, web tabanli 6grenme ve geleneksel dgrenme yontemlerinin birlikte
kullanmig, 6grencilerin geleneksel Ogrenme modellerine nazaran ¢ok daha fazla bilgi
ogrendiklerini ve daha ¢ok motive olduklarini belirlemistir.

Hazirlanan platform tizerine eklenen derslerin tamamlanmasindan sonra 6grencilere
uygulanan ankette 6gretmen adaylarinin biiyiik ¢ogunlugu, e-6grenme ortaminin izleme ve
calisma konusunda rahat oldugunu diisiinmektedir (Tablo 6). Zakaria ve Daud (2008), okul
oncesi 0gretmenlerinin matematiksel metot derslerinin egitimde Moodle sistemini kullanarak
yaptiklar1 ¢alismayla, 6gretmen adaylarinin Moodle’a karsi tutumlarinin pozitif oldugunu ve
web tabanli egitimin matematiksel metodun Ogretilmesi igin kullanilabilecegini ifade
etmislerdir. Moodle’in e-6grenme yonetim sitemi olarak kullanilmasi ve gelistirilmesi yine bu
platformu kullananlar tarafindan gerceklestirilmektedir. Farkli alanlarda egitim vermek i¢in
kullanilan bu e-0grenme yoOnetim sisteminde ortaya cikan eksiklikler ve hatalar, yine bu
platformu kullanan kisiler tarafindan belirlenerek diizeltilebilmektedir. Bununla birlikte
tiniversiteler, kurslar ve arastirmacilar tarafindan tercih edilen bu yonetim siteminin kolay ve
anlagilir olmast ile Ogrenci c¢alismalarinin yeterlilikleri arasinda iliski olmadigin
vurgulanmaktadir (Escobar-Rodriguez & Monge-Lozano, 2012).

Arastirmada cinsiyet degiskenine gore Ogrencilerin e-6grenme konusundaki
yaklagimlar1 toplanan veriler 1s1¢inda paralellik gostermektedir. Ornek olarak “Gormekte
oldugunuz derslerin yiiriitiilmesine iliskin asagida swralanan segeneklerden hangisini
segerdiniz?” sorusuna verilen cevaplardan 6grencilerin % 45’1 “dersleri hem orgiin egitimle
hem de e-6grenme sistemiyle almak isterdim.” ifadesini segtikleri belirlenmistir. Cinsiyet
temelinde kiz (% 43,6) ve erkek (% 46,6) ogrenciler dersleri hem 6rglin hem de e-6grenme
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sistemiyle almak istedikleri belirlenmistir. Tiysiiz & Aydin (2007) lise 7 ve 8 smf
ogrencileriyle yaptiklari ¢aligmalarinda, fen bilgisi programinda bulunan kimya konularini iki
saat geleneksel, bir saatte hazirlanan web tabanli 6grenim yontemiyle 6grencilerine vermis ve
her iki yontemin birlikte kullanilmasimin egitimde daha etkili sonuglar olusturdugunu
belirtmislerdir. Ogrencilerin {iniversitede gordiikleri egitim programinin e-dgrenme
yontemine uygunlugu konusunda tam anlamiyla bir karar veremedikleri belirlenmistir.
Ogretmen adaylar1 su anda dgrenim gordiikleri boliimiin e-6grenme segenegi olsa da biiyiik
oranda yine de oOrgiin egitimi segtikleri belirlenmistir. Oysa yapilan bir ¢ok c¢aligmada,
ogrencilerin online 6grenmeyi yiiz yiize 0grenmeye tercih ettigini ve en verimlisinin iKi
O0grenme metodunun birlikte kullanmak oldugunu belirtilmistir (Young, 2002; Lehman,
2004). Bununla birlikte kiz 6grencilerin ve erkek Ogrencilerin yaridan fazlasinin e-6grenme
yoluyla egitim veren bir yiiksekogretim programinda Ogrenim gormeyi istedikleri
belirlenmigtir. Bu durum 6gretmen adaylarinin e-6grenme ortamina yonelik pozitif tutum
icinde olduklarini, ancak bunun yaninda 6rgiin egitimden memnun olduklar i¢in bdyle bir
tercih yapmak istemediklerini ortaya koymaktadir.

Derslerin e-6grenme yontemiyle verilmesi 6grenme kalitesini arttirdigi belirlenmistir
(Sen 1999; Yigit 1999; Yalman ve Kutluca, 2013). Egitim fakiiltelerinde yetistirilen
Ogrencilerin mezun olduktan sonra icra edecekleri Ogretmenlik meslekleri iginde
kullanabilecekleri bu sistemin benimsenerek iyi Ogrenilmesi giderek daha fazla 6nem
tasimaktadir. Milli egitim bakanli tarafindan istihdam edilen 6gretmenlere verilecek olan
seminer ve kurslarda e-6grenme yonetim sistemini kullanacak olmasi, 6gretmen adaylarinin
bu sistemi kullanma ve bu sistem hakkinda bilgi sahibi olmalarin1 zorunlu hale getirmektedir.
Bu yoniiyle 6grencilerin bu konuda elde ettikleri kazanimlar ileriki meslek yasamlar1 boyunca
karsilasacaklart problemin ¢6zlimiine katkida bulunabilir.

Universitelerde yer alan teknolojik kaynaklarin dogru kullanilmastyla, burada egitim ve
Ogretim gbren Ogrencilerin gelecege daha iyi sartlarda hazirlanmasi saglana bilinir.
Ogrencilere verilecek egitimlerde ezbercilikten uzak, onlart dgrenmeye tesvik edici bu tiir
yardimc1 materyallerin kullanilmasint 6zendirici davraniglar, derse olan motivasyonlarini
olum yonde degistirile bilinir. Yine 6grencilere her ders i¢in farkli 6grenme materyallerini
segme sansi verilmesi saglanarak, 6§renmeyi zevkli ve ilgi ¢ekici kilmak miimkiin olabilir.
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SYNOPSIS
INTRODUCTION

Today, although education programs executed with the use of the Internet and computer
in many universities are known with different names (Distant Education, E-Education, E-
learning and so on), they actually pursue the same goal. Universities preferring to give
education to their students via the Internet using technology now tend to use Learning
Management Systems, which were structurally used in the past and which are less
problematic. In this respect, many people or institutions prefer “Moodle”, as an education and
management system, since it is a costless and open-source system (Cevik, 2008; Isman,
2011). Thus, Moodle, which is one-step ahead of other LMS softwares, can now be used not
only at universities but also at elementary schools and high schools, in non-commercial
educational organizations and even at home by parents giving education (Al-Ajlan & Zedan,
2008; isman, 2011).

E-learning and Learning Management System

For the developing and growing world population, the need for educational and
instructional tools is gradually increasing. It is now structurally more difficult to meet this
increasing need and to provide field experts’ support (Mutlu, 2010). In addition, the fact that
university education is given on theoretical basis in many fields and that it is not reflected
structurally into current life soon leads to interrogation of this education. In this respect,
integration of technology into education is likely to have positive influence on the business
lives of individuals who use technology in their professional lives (Turan & Colakoglu,
2008). Use of technological devices in education will help students adapt more easily to the e-
learning system that allows them to take education not only at university but also in any place
and at any time they want. E-learning management systems now widely used throughout the
world are called with different names in many studies (Distant Education, E-Education,

S
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Internet-based education and so on). E-learning, in simple terms, can be defined as “allowing
students to access education programs in any place and at any time independently of
teachers” (Siddiqui & Zubairi, 2000). This makes it possible to do many things in the
Learning Management System: from preparing the course contents to keeping student
records; and from obtaining a great deal of statistical information via the system about the
usage hours and frequencies of the system and about the students’ achievement levels to
transferring this information into the web environment (Al and Madran, 2004). The course
materials prepared can be given to students asynchronously as well as synchronously via the
computer.

METHODOLOGY
a) Research Method

In the study, the case study method was used. The most important feature of a case
study is that it allows the researcher to define the various factors in the study in detail by
focusing on a specific case or event and to explain the reason-result relationships between the
variables (Cepni, 2005).

b) MOODLE and Course Design

MOODLE, used as a learning management system, is the abbreviation of Modular
Object Oriented Dynamic Learning Environment (Wu & Cheng, 2009). The fact that it is an
open-source system developed by Martin Davgiamas not only allows a number of users all
over the world to access the system but also gathers many volunteering workers to solve
possible problems with the software. The management system developed supports plenty of
different learning styles such as question-answer learning style, cooperative learning style,
autonomous learning style and collective learning style (Monari, 2005). The overall system
helps develop students’ analytical and practical skills by using the question-and-answer
technique. By meticulously saving what students have done within the system, the system
lists the success criteria for the education applied. Trainers can mount and place the sources
and contents (PowerPoint presentations, flash, animations, videos, documents) in the system
and used them as educational materials. Exams given via the system makes it possible to
evaluate students’ achievements in the subjects they have learnt (Melton, 2006). The fact that
this management system meeting the expectations of users regarding their education has an
easy and user-friendly interface and that the system is free of cost is an important reason for
its popularity among universities, institutions and people (Bremer & Bryant, 2005).

For a course design to be given asynchronously via the Internet in a learning
environment established with Moodle, it is necessary to have a good command of the
education process just like in. First of all, by downloading the Moodle version suitable for
you from the website of moodle.org (considering the Php and MySql versions supported by
your hosting service), you have to upload it to your hosting address that you have already
rented. After you have completed the uploading process, you can add students to the system
via the menu window in the administration panel, determine the roles of the participants in the
system, open courses, include sources and materials related to these courses, prepare exams
and design questionnaires.

The steps in creating a course with Moodle are as follows:

Creating a Course with MOODLE: After you have completed the installation process,
you have enter the system as an “Admin” to define a course in “Moodle”. Initially, you have
to select “Add/Edit Course” under the tab of “Courses” from the menu found in the panel of
“Administration Site” (Figure 1).
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Figure 1. Adding/Editing New Course

By activating the option of Add/Edit Course, the list of “Course Categories” is
displayed on the screen (Figure 2). On this screen, to define the course, it is necessary to
select the button “Add New Course”.

Course categories

Cesitli

Course categories

Edit
H X =

Courses
21

Move category to:

l Add a new course | Add new category \

Figure 2. Second Step; the Process of Adding a New Course

When you click the button of “Add New Course”, the option of “Edit Course Settings”,
the last step of the process of adding a course, is listed on the screen (Figure 3). On this
screen, you have to first type the full name of the course in “Full Name” found in Figure 3
and the course code (ISO 167, IMO 232 or MTO 504) in “Short Name”. These parts are
marked red and show the parts to be filled. If you write the contents of the courses in the
section of “summary”, you can give information to users in the opening screen about the
course. Besides these parts, you can give information about the total number of weeks for the
course in the section of “Week/Number of Subjects” and about the date of starting the course
in the section of “Starting Date of the Course”. Before completing the process of creating the
course, you have to arrange the section of “Maximum Size of Uploading” because the size of
this part refers to the size of file sending while sending assignments.
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Figure 3. Third Step; Process of Adding Course

After all these arrangements, by clicking the button “Save Changes” found at the
bottom of the page, you complete the process of adding a course.
After completing the process of defining a course, you can go on with the process of
determining the activities related to the course you have added. In order to run the course
activities, you have to select the button of “Open Editing” (Figure 4).

Figure 4. Creating Course Contents

When editing is active, two add-on windows will open on weekly basis (“Add new
source” and “Add one activity”) (Figure 5).

% Haber forumu = M £ X # &
(3@ |Add a resource... V| @ [Add an activity...

Figure 5. Adding Source and Add-on

In order to add a new add-on to your courses on weekly basis, you have to select one
appropriate to your course subject in the window of “Add add-on” form the menus (Figure 6).
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Figure 6. Menu for Adding an Activity

Some options found in the window add-ons can be added to the system by downloading
from the official website of Moodle (www.moodle.org) depending on need or on demand or
on need (Database, questionnaire and so on). The functions of the add-ons and menus ready
for use are as follows:

Questionnaire: The questionnaire is used to determine trainee’s tendencies towards the
subjects in the questionnaire. Making a definition for each item makes it difficult to develop
this form. Instead of replying to more than one question under a single subject, trainees have
to respond to the questionnaire forms for the questionnaire items separately. In this respect, it
is weak in practice.

Questionnaire Form: There are questionnaire forms which are ready for application
and which are already included in Moodle system.

Course: It is used to present a mixed course content considering either the principles of
“linear” or “branching” or both together.

Forum: It is used for the sections which allow students to share their views about the
course or about the discussion subjects determined.

SCORM: 1t is used as a standard for course contents. It should be prepared before
being included in the platform.

Chat: It is used to strengthen the communication between trainees and trainers. It is
used to gather trainees and trainers online and to allow them to talk to each other.

Dictionary: It is used to add a word regarding the subjects.

Exam: It is used to prepare exams regarding the subjects taught to trainees. The exams
can also be applied online. The exams can be prepared in a way to include interpretation, fill-
in-the-blank, multiple-choice questions, true/false questions or more than one of these types
of questions.

Wiki: These are web pages whose contents are created and can be changed by students.

Workshop: This covers participants’ homework-related research regarding the course
subjects.

Homework: This is a section that allows students to send their homework regarding the
subjects taught via the e-learning portal. Trainees can upload the homework they have done in
the computer environment.

Sources can be added to the courses on weekly basis. For this purpose, when the menu
of “Editing” is open, you have to click “Add New Source” (Figure 7).
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Figure 7. Menu of Adding a Source

You can select any source you want from the menu opened. The source found in the
menu opened and its functions are as follows:

Create a plain text file: This generally includes texts to inform about the structures to
be prepared by trainees. In this way, trainees get informed about the applications or processes
they will carry out.

Develop a web page: This is used to create simple web designs with the help of HTML
codes via the website.

Link to a file/website: This is used to create files to be added to the learning portal.

c) Sample

The research sample included 1028 students from different departments (Elementary
School Mathematics Teaching, Elementary School Teaching, Secondary School Mathematics
Teaching, Preschool Teaching, Art Teaching, German Language Teaching) of the Education
Faculty of Dicle University between the Fall Term of the academic year of 2011-2012 and the
Spring Term of 2012-2013 The students participating in the study took the courses of
“Computer-I” and “Compute-II" via the Moodle learning system. The students followed the
computer courses at least for one academic term (4 months) and at most for one academic
year (8 months) via the e-learning platform. Lesson videos, written course materials,
homework and multiple-choice exams as well as questionnaires to determine the evaluation
processes of the system were given to the students via the e-learning system.

Of all the students participating in the study, 63,42% of them were male (n=652), and
36,58% of them were female (n=376) (Table 1).

Table 1. Frequency and Percentage Distributions of the Students Taking the Courses via the E-
learning System with Respect to Their Gender

Gender f %
Male 652 63,42
Female 376 36,58
Total 1028 100

d) Data Collection Tool

A questionnaire made up of six questions was applied to the preservice teachers to
determine their views about e-learning. The questions found in the questionnaire prepared
were as follows: “Which of the options below would you choose regarding the execution of
the courses given?”, “Is the current program appropriate to learning via an e-learning
system?”, “If you had an alternative for e-learning in your current program, would you choose
your current face-to-face education?”, “Would you like to take education in a higher
education program that gives education via an e-learning system?”, and “Why did you prefer
education via the e-learning management system to face-to-face?”
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e) Data Analysis

The questionnaire to be used in the study was developed in the e-learning environment
and applied to the students. The data in the questionnaire form were transferred into the
computer environment as an MS Excel file. In order to describe the data obtained, percentages
and (%) frequencies (f) were used.

FINDINGS

In this part, the findings obtained via the analysis of the research data are presented in
Tables considering the scope of the study.

Table 2. Frequency and Percentage Distributions of the Students’ Preferences Regarding the
Execution of the Courses

Which of the options below would you choose Female Male
regarding the execution of the courses given? f % f %
I"d like to take the courses without attending the

classes 68 18,1 80 12,3
I’d like to take the courses on face-to-face basis by

attending the classes 134 35,6 220 33,7
I’d like to take the courses both on face-to-face basis

and via the e-learning system 164 43,6 304 46,6
I’d like to take some of the courses via the e-learning

system without attending the classes 2 1,1 36 55
I have no idea 6 1,6 12 1,8
Total 376 100 652 100

Of all the students responding to the question of “which of the following options below
would you choose regarding the execution of the courses given” found in the questionnaire
applied to the students after the education process for the courses given via the e-learning
management system was completed, 18,1% of the female students and 12,3% of the male
students reported that they wanted to take the courses without attending the classes. The
percentages of those who wanted to take the courses on face-to-face basis via formal
education were 35,6% for the female students and 33,7% for the male students. In addition, it
was found out that the percentages of those who wanted to take the courses with the help of
the two methods were 43,6% for the female students and 46,6% for the male students. The
percentage of the female students who wanted to take some of the courses without attending
the classes was 1,1%, while it was 5,5% for the male students. Also, the percentage of the
female students who did not have any related idea was found to be 1,6%, while it was 5,5%
for the male students (Table 2).

DISCUSSION and CONCLUSION

In this study, the courses given in the departments of Ziya Gokalp Education Faculty at
Dicle University were created using the Moodle learning management system. Moodle was
selected because it is free of charge as well as because it has a user-friendly interface. During
and following the education process, the students did not report any negative criticism
regarding the general functioning of the learning management system used by the preservice
teachers. Easy and rapid adaptation of the students to the system was the biggest advantage of
the system. In one study carried out with students taking master’s degree education, Leh
(2002) used web-based learning and traditional learning methods together and reported that
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the students learnt more and got more motivated with the help of the web-based learning
method when compared to traditional learning methods.

After the courses added to the platform were completed, a great majority of the
preservice teachers reported in the questionnaire that the e-learning environment was easier
and more comfortable to follow and study for the courses (Table 6). Zakaria and Daud (2008),
in their study conducted with preschool students using the Moodle system to teach
mathematical methodology courses, pointed out that the preservice teachers had positive
attitudes towards Moodle and that web-based education could be used to teach the
mathematical method. Also, Moodle, used as an e-learning management system, is developed
again by its users. In addition, there is no relationship between students' study skills and the
easy-use and user-friendliness of this e-learning management system favored by universities,
private courses and researchers (Escobar-Rodriguez & Monge-Lozano, 2012).

In the study, with respect to the variable of gender, the students’ approaches to e-
learning are consistent in the light of the data collected. For example, regarding the question
of “Which of the following below would you choose regarding the execution of the courses
given?”, 45% of the students chose the statement of “I would like to take the courses both on
face-to-face basis and via the e-learning system”. In terms of gender, the female (43,6%) and
male (46,6%) students were found to be willing to take the courses both on face-to-face
education and via the e-learning system. Tiiysiiz and Aydin (2007), in their study carried out
with high school 7" and 8™ grade students, taught the chemistry subjects found within the
scope of the course of Science with the traditional method in two class hours and with the
web-based learning method in one class hour and reported that the use of both methods
together led to more effective results in education. It was found out that the students were not
sure about whether the education program executed was appropriate to the e-learning method.
It was revealed that the preservice teachers still preferred face-to-face education though their
department supported the alternative of the e-learning method. However, in a number of
studies conducted, it was found out that the students preferred online learning to face-to-face
learning and that the most productive result was achieved with the use of the two learning
methods together (Young, 2002; Lehman, 2004). In addition, more than half of the female and
male students stated that they wanted to take education in a higher education program that
gave education via the e-learning method. This situation demonstrated that the preservice
teachers had positive attitudes towards the e-learning environment and that they did not favor
this type of education as they were satisfied with face-to-face education.

It was found out that teaching the courses with the e-learning method increased the
quality of learning (Sen 1999; Yigit 1999; Yalman & Kutluca, 2013). It is increasingly
important to adopt and learn this system which students trained in education faculties can use
after their graduation. The fact that the e-learning method will be used in seminars and
conferences which will be held for teachers to be employed by the Ministry of National
Education makes it obligatory for preservice teachers to use this system and to get informed
about it. In this respect, the gains students obtain regarding this system will help solve the
possible problems they may experience in their future professional lives.

With appropriate use of technological sources at universities, students could be prepared
in better conditions for future. During the education given to students, use of such
supplementary materials that encourage them to learn could contribute positively to their
motivation in courses. In addition, providing students with the opportunity to choose different
learning materials for each course could make learning interesting and entertaining.
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OZET

Gilinimiizdeki ¢evre sorunlari, farkli boyutlari icermesi nedeniyle ¢ok karmasiktir. Bu karmasik
problemlere ¢6ziim iiretebilmek icin ¢evre konusunda bilgiyle desteklenmis yaratici fikirlere ihtiyag
vardir. Bu arastirmanin amaci ilkogretim dgrencilerinin, ¢evre sorunlarina yonelik bilimsel yaratici ¢oziim
oOnerilerini zeka degigskenine gore degerlendirmektir. Bu amagla, ilkogretim 3. ve 4. sinifta okuyan, 40’1
BILSEM' e kayitl ve 40’1 kayith olmayan ogrencilere gercek bir cevre problemi verilerek ¢oziim
iiretmeleri istenmistir. Ogrencilerin iirettikleri ¢oziimler, bilimsel yaraticiligin akicilik, esneklik ve
0zgiinliik boyutlar1 dikkate alinarak puanlanmistir. Bu {i¢ boyuttan alinan puanlar yaratici ¢dziim dnerileri
puanini olusturmustur. Ogrencilerin aldiklar1 puanlar SPSS 15.0 istatistik paket programi kullanilarak
analiz edilmistir. Uretilen ¢dziimlerin yiizde ve frekanslar1 ¢ikarilmistir. Yaratict ¢dziim toplam puani
acisindan istlin yetenekli 6grenciler ile normal 6grenciler arasinda iistiin yetenekliler lehinde istatistiksel
olarak anlamli bir fark ortaya ¢ikmistir. Bilimsel yaraticiligin alt boyutlarinda yapilan karsilagtirmalarda
ise, akicilik ve esneklik agisindan, istiin yetenekli 6grenciler lehinde istatistiksel olarak anlamli bir fark
oldugu ortaya ¢ikmustir. Ozgiinliik boyutunda iistiin yeteneklilerin puani yiiksek olmakla birlikte,
istatistiksel olarak anlamli bir fark olmadigi gériilmiistiir. Yaratict ¢éziimlerin akicilik boyutu iiretilen
¢oziim sayisi, esneklik boyutu kullanilan farkli yaklasim sayist ve 6zgiinliik boyutu ise bir grupta nadir
olarak ortaya cikan fikirler ile ilgilidir. Bu nedenle iistlin yetenekli 6grencilerin, ¢cevre problemine daha
fazla sayida ¢6ziimii, fazla sayida yaklasim kullanarak iirettikleri goriilmiistiir.

Anahtar Kelimeler: Cevre Egitimi, Bilimsel Yaraticilik, Ustiin Yetenekliler.

GIRIS

Yirminci yiizyilda, bilim ve teknoloji alaninda &nemli buluslar yapilmistir. Icinde
bulundugumuz yirmi birinci yiizyll da teknolojideki gelismeler ve degisimleri ortaya
c¢ikaracaktir (Robinson, 2008). Cagdas bilimsel ve teknolojik uygarligin temelinde insan ve
doganin iki karsit 6ge oldugu diisiincesi bulunur. Insanlarin ¢ikarlar1 dogrultusunda bilimsel
yontemleri ve teknolojiyi korkusuzca kullanmalari, giderilmesi miimkiin olmayan felaketlere
yol agmis, dogal afetlerden ¢ok daha etkili olan ve insanin, doganin giiciiniin karsisinda yapay
ve etkin bir gii¢ haline gelmesine neden olmustur (Kiziroglu, 2001).
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Hizli niifus artisi ve beraberinde ortaya c¢ikan beslenme, enerji, saglik ve egitim
problemleri, sagliksiz sanayilesme, carpik kentlesme, canli tiirlerinin azalmasi, kirliligin
artmas1 ve iklim degisiklikleri énemli ¢evre sorunlar1 arasindadir. insan ve cevre arasindaki
etkilesim en eski donemlerden beri var olup, ¢evre kavraminin son zamanlarda kazandigi
boyutlar géz oniinde bulunduruldugunda, ulusal ve uluslararasi diizeyde yeni yaklasimlarla
ele alinmas1 zorunlulugu ortaya ¢ikmaktadir (Inang & Kurgun, 2000). 1987 yilinda Birlesmis
Milletler Diinya Cevre ve Kalkinma Komisyonu tarafindan hazirlanan "Ortak Gelecegimiz
Raporu" siirdiiriilebilir kalkinma i¢in dnemli bir doniim noktasi olmustur. Rapor, ¢evre ve
ekonomik kalkinmanin entegrasyonunda uluslararasi isbirligini ortaya g¢ikarmis, bolgesel ve
kiiresel toplantilar diizenlenmesi i¢in ¢agrida bulunmustur. 1992 tarihinde Brezilya'nin Rio de
Janerio kentinde Birlesmis Milletler tarafindan diizenlenen, Cevre ve Kalkinma Konferansi,
stirdiirtilebilir kalkinma kavraminin yaygin olarak kullanilmasini saglamistir (UNESCO,
2002). Siirdiiriilebilir kalkinmanin saglanmasi ve ¢evre sorunlarinin ¢6ziimiinde sosyo-
ekonomik politikalarda ilk degisikligin niifus konusunda olmas1 gerektigi dikkat ¢ekicidir.
Niifus artis1 ve beraberinde ortaya ¢ikan sorunlar, giderek artmakta ve karmasiklagmaktadir.
Cevre ile ilgili sorunlar1 anlayip ¢oziim getirebilmek gevre egitimi ile miimkiindiir (Ozdemir
& Yapici, 2010). Bireylere verilecek ¢evre egitiminin icine yaraticiligin da katilmasi
onemlidir. Ciinkii yaratici bireyler, diger insanlarin géremedigi ¢6ziimleri, ¢ikis noktalarini ve
farkli durumlardaki olumlu yonleri daha kolay gormekte ve sorunlar1 daha kolay
¢ozebilmektedirler. Bu agidan bakildiginda, sorunlarin ¢éziimiinde yaratict diisiince dnemlidir
(Ozdzer, 2005).

Yaratict diisiinme ve yaraticilik ¢cogu zaman birbirinin yerine kullanilsa da yaraticilik,
yaratict diislinmeye gore daha genis bir kavramdir ve hem zihinsel, hem de performansa
dayali etkinlikleri icermektedir (Dogan, 2005). Torrance ve Goff (1990) yaraticiligin problemi
algilamak i¢in gerekli yetenekleri, tutarsizliklar ve eksik elemanlar1 anlamak gibi
degerlendirme becerilerini, akicilik, esneklik, 6zgiinliik ve detaylandirma gibi 1raksak tiretimi
ve yeniden tanimlamayi igerdigini belirtmislerdir. Ustiindag (2009) yaraticiligi “Iste buldum
dedirten, tiim biligsel, duyussal ve devinissel etkinliklerde yeni bir séylemi, davranisi, tutumu,
beceriyi, iiriinii yagsam felsefesini vd. ortaya koymayi goze almaktir” seklinde
tanimlamaktadir. Yapilan acgiklama ve tanimlardaki ortak nokta yaratici siirecin, var olan
materyallerin yeniden diizenlenmesi ya da tiimiiyle yeni bir takim yaklasimlari, iirtinleri
v.b.’ni ortaya koymay1 igeren bir siireci agiklamasidir.

Yaraticiik dogustan bazi yetenekleri gerektirse de kisilerde var olan potansiyel
gelistirilebilir (Andreasen, 2009; Honig, 2000). Yaratict kisilerin 6zelliklerine bakildiginda
bunlarin her zaman i¢in ¢ok {iist diizeyde zeki olmamalarina ragmen, yaraticilik i¢in mutlaka
belli diizeye kadar zekad gerektigi ortadadir. Bu konu ile ilgili olarak esik teorisinden soz
edilebilir. Esik Teorisi belli bir diizeye kadar, zeka ve yaraticiligin birbirine paralel oldugunu,
ancak bir noktadan sonra bunlarin birebir paralel gitmedigini ifade etmektedir. Yaratici
kisiler, deneyime ve maceraya acik, asi, bireysel, duyarli, oyuncu, 1srarci, merakli, sade ve
miikemmeliyetci kisilerdir (Andreasen, 2009).

Psikolog Lewis Terman, yasitlarindan 6nde olan ¢ocuklarin anormal olarak goriildigi
bir dénemde diinyaya gelmistir. Terman’in doneminde, “dahi ¢ocuk™ olmak kétii bir seydir.
Kendisi de dahi olan Lewis Terman, “erken olgunlasan, erken ciirlir” varsayimini sinamak
amaciyla bilimsel bir ¢aligma yapmistir. Parlak ve siradan zekaya sahip ¢ocuklardan olusan
iki grupla yaptig1 ilk calisma, bu varsayimi dogrulamamistir. Bunun iizerine Terman, 1918
yilinda Stanford Universitesi'nde yiiriittiigii "deha arastirmas1" ile ¢alismalarina devam eder.
Lewis Terman, 1910 civarinda dogan ve 1Q’ lar1 135’ten yiiksek olan, ayn1 yastaki ¢cocuklari
70 yil kadar inceler. Zihinsel basarilariyla ilgili bilgiler, viicut Olg¢iileri, tibbi ge¢misleri,
muayeneleri, egitim gecmisleri, egitimdeki basarilar1 ve hatta bos zamanlarinda yapmay1
sevdikleri seyler kayda gecirilir. Fiziksel ve duygusal gelisimleri, mesleki basarilari, evlilik
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durumlar1 takip edilir. Yapilan takiplerde, Terman'in dehalar istisnasiz olarak ortalama
degerlerin iistiindedir. Fiziksel olarak daha saglikli, sosyal ve ekonomik agidan daha
basarililardir. Psikolojik agidan saglikli ve aile ici iliskileri de makul olgtilerdedir. Gruptaki
denekler olgunlastikca, Terman ve ekibi onemli bir sey fark ederler. Terman’in dehalari
arasinda ¢ok az sayida basarili yazar, ressam, miizisyen ve bilim adami vardir. Terman'in,
caligmalari, “ciliz, hassas ve sosyal iliskiler kurmay1 basaramayan harika ¢ocuk™ imajini
yikmakla kalmaz; yaraticiligin yiiksek diizeyde bir zekayla aynm1 sey olmadigini da gosterir.
Zekanin yaraticilikla bir sekilde iligkisi vardir, ancak ayni1 zamanda farkli bir seydir. Yaratict
bir katkida bulunabilmek icin, belli bir diizeyde zekaya gereksinim duyuluyor; ama bir
noktada, beyne ait baska bir yeti devreye giriyordur (Andreasen, 2009). Edward de Bono
(1997) beynin yalnizca gérmeye hazir oldugu seyleri gorebildigini, insanlarin yeni olasiliklar
yaratip beyinlerini hazirlamadik¢a yeni diisiinceleri ve yeni oOrnekleri goéremediklerini
belirtmistir. O halde zeki kisilerin yaratici performansini ortaya c¢ikaran ve gelistiren
caligmalar yapmalari, var olan potansiyelin gelistirilmesini saglayabilir.

Yetenekli cocuklarin, yetenekten kaynaklanan yaraticilik giicleri yliksektir. Ancak bu
yetenegin sistemli bir sekilde gelistirilmesi gerekir (Renzulli, 1999). Cevreye yonelik
sorunlarin ¢dziimiinde bilimsel anlamda yaratici diislinen bireyler ¢oziimlere daha ¢abuk
ulasabilirler ve daha fazla sayida ¢6zlim iiretebilirler. Teknolojik yararlar saglayan buluslar,
bir bilim insaninin imgeleminde olusup, yalin bir cosku icinde ortaya ¢ikmistir ve insanlarin
yasamlarint kolaylastirmak icin hizmet etmistir. Bilim insanmin sahip oldugu bilimsel
yaraticilik Roénesans’tan beri insanlarin ilerlemelerini saglamistir (May, 2010). Ancak
bilimsel yaraticilig1 sadece bilim insanlarina, sanatsal yaraticili§i sadece sanatgilara 6zgii bir
yetenek olarak degerlendirmek dogru olmaz. Cogu insan Shakespeare gibi oyunlar
yazamayabilir, Michelangelo gibi resimler yapamayabilir ya da Edison’un yaptig1 buluslar
yapamayabilir. Ancak bu kisinin yaratici olmadig1 anlamina gelmez (Bentley, 2004). Bilimsel
yaraticilik denildiginde insanlarin aklina “bunalimli yaratici dahi” gelir. Yani bilimsel
yaraticilik sadece bilim insanlarinda var olan bir siire¢ olarak diisiiniiliir. Ger¢ekten de bazi
insanlar digerlerinden daha yaratic1 goriiniirler. Fikirleri ve ileriyi gérme o6zellikleri ile tarihi
degistiren dahiler vardir. Ancak bu durum yaratict insanlarin ayr bir tiir oldugu anlamina
gelmez. Bilim insanlar1 tarihsel Ozgiinligli olan isler Tretirler. Ancak oOgretmenler
ogrencilerinden kendileri i¢in 0zgiin olan {irlinler beklemeli ve bu konuda onlar
cesaretlendirmelidirler (Robinson, 2008).

Hu ve Adey (2002) bilimsel yaraticiligin, yaratici bilimsel aktiviteler, yaratict problem
¢ozme ve yaratict bilimsel deneyler acisindan diger yaraticilik alanlarindan farkli oldugunu
belirterek, bilimsel yaraticiligin bir yetenek tiirii oldugu iizerinde durmuslardir. Onlara gore
bilimsel yaraticilik bilimsel bilgi ve becerilere bagli olmalidir.

Bilimsel yaraticilik konusunda yapilan ¢alismalar bilim insanlarinin yaratici siirecleri ve
yaratici trilinleri lizerinde yogunlagsmistir, 6grencilerin bilimsel yaraticiliklarini ortaya koyan
ve bunlar gelistirmeyi amaglayan calisma sayis1 oldukga azdir (Liang, 2002). Liang (2002)
problem bulma, hipotez olusturma, fen basarisi, fenin dogasi ve fene yonelik tutumlari,
bilimsel yaraticilig1 kapsayan degiskenler olarak degerlendirmis ve bu degiskenlerin bilimsel
yaraticilikla iligkili oldugunu gostermistir. Hu & Adey (2002), bilimsel yaraticilik testini
gelistirmisler ve ortadgretim ogrencilerinin bilimsel yaraticiliklarini incelemislerdir. Bu testte
problem bulma, problem ¢dzme, {iriin gelistirme, nesnelerin olagan dis1 kullanimi, bilimsel
imgelem, bilimsel deney ve {riin tasarlama, bilimsel yaraticiligin bilesenleri olarak
siralanmigtir. Aktamis ve Ergin (2007) ilkdgretim 7. smif Ogrencileri ile yaptiklart
caligmalarinda bilimsel siire¢ becerileri ile bilimsel yaraticilik arasinda pozitif bir iliski
oldugunu ortaya koymustur. Charyton ve Snelbecker (2007) miizik ve miihendislik
Ogrencileri arasinda genel, bilimsel ve sanatsal yaraticilik agisindan fark olup olmadigim
aragtirmiglardir. Miizisyenlerin genel ve sanatsal yaraticilikta daha ytliksek puanlar aldiklarini,
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bilimsel yaraticilikta farkin anlamli olmadigini ortaya ¢ikarmiglardir. Ayas (2010), ilkdgretim
6. smif Ogrencilerinin bilimsel yaraticiliklarini degerlendirmek ve {istiin zekalilar egitim
programlarina bilimsel anlamda yetenekli 6grencileri segmede kullanilmak icin tasarlanmis
Bilimsel Uretkenlik Testi’nin psikometrik dzelliklerini incelemistir.

Hu ve Adey (2002) bilimsel yaraticilikla ilgili 3 boyuttan olusan bir model
gelistirmislerdir. Bu model, bilimsel yaraticilikla ilgili iiriin, 6zellik ve siire¢ boyutlar1 {izerine
yapilandirilmistir. Uriin boyutunda; teknik iiretim, bilimsel bilgi, bilimsel olgu ve bilimsel
problem alt boyutlar1 bulunmaktadir. Ozellik boyutunda, akicilik, esneklik ve &zgiinliik alt
boyutlarindan séz edilir. Siire¢ boyutunu ise, diisinme ve hayal giicii alt boyutlar
olusturmaktadir. Bu aragtirmada da ilkdgretim Ogrencilerinin bir ¢evre sorunu (bilimsel
problem) igin trettikleri ¢6ziim Onerileri bilimsel yaraticiligin akicilik, esneklik ve 6zgiinliik
alt boyutlar1 dikkate alinarak degerlendirilmistir.

Akicilik, bir konuda ¢ok sayida fikir iiretmektir. Yani belli bir konuda iiretilen fikirlerin
sayis1 yaratict diisiinmede, akicilik puanini olusturur. Esneklik, siniflandirma ve kategorilere
ayirma yetenegidir. Sorular, nedenler, sonuglar v.b.nin kategorileri veya kategorilerdeki
degisim, esneklik puanimi verir. Ozgiinliik ise, bir grupta nadir olarak ortaya ¢ikan fikirler
tiretmektir. Sorular, nedenler, sonuglarin istatistiksel olarak nadirligi, yani siradanliktan uzak
yanitlar ve zihinsel sigramalar 6zgiinliik puanini olusturur (Piirto, 2011, Torrance, 1965).

Bu arastirmanm problemi, "Ilkdgretim ogrencilerinin, bir ¢evre sorununa yonelik
bilimsel yaratic1 ¢6ziim Onerileri arasinda zeka faktorii agisindan istatistiksel olarak anlamli
bir fark var midir? " seklinde ifade edilebilir. Zeka faktoriine gore ilkogretim dgrencilerinin
tirettikleri ¢oziim Onerilerini karsilagtirmak amaciyla, bu alanda tanilamas: Milli Egitim
Bakanlig tarafindan yapilmis iistiin yetenekli 6grenciler segilerek arastirma yiiriitiilmiistiir.
Ustiin yetenekli ¢ocuk, zeka, yaraticilik, sanat, liderlik kapasitesi veya ozel akademik
alanlarda yagitlarina gore yiiksek dilizeyde performans gosterdigi uzmanlar tarafindan
belirlenen ¢ocuk/dgrencilerdir (BILSEM Ydnerge, 2007). Bilim ve Sanat Merkezleri, iistiin
yetenekli 6grencilerin egitim aldiklar1 kurumlar oldugundan BILSEM’ e kayitli olup kuruma
devam eden 6grenciler ve BILSEM’ e kayithi olmayan dgrenciler bu arastirmada &rneklem
olarak kullanilmustir.

Alan yazinda 6grencilerin bir ¢evre problemine ¢oziim Onerilerini bilimsel yaraticilik
acisindan degerlendiren bir caligmaya ulasilamamistir. Bu arastirma, ¢evre problemlerinin
giderek karmasiklastigi ve gelecekte c¢oOziimii daha zor olan c¢evre problemleriyle
karsilagilabilecegi diisiiniiliirse g¢evre problemlerine yonelik olarak bilimsel yaraticiligin
gelistirilmesinin onemini dile getirmek, dgrencilerin bugiinden gergek bir ¢evre problemine
yonelik bilimsel yaratici ¢6ziim Onerilerini ortaya koymalarini saglamak, hem ¢evre egitimini
hem de bilimsel yaraticiligi gelistirmeye yonelik calismalara uygulanabilecek bir ornek
sunmak agisindan Onemlidir.  Ayrica bilimsel yaraticilik acisindan {stiin  yetenekli
ogrencilerle normal ogrencileri karsilagtirmasi yoniiyle alan yazma katki saglayacagi
diistiniilmektedir.

Bu dogrultuda arastirmanin amaci ilkdgretim 6grencilerinin, bir ¢evre sorununa yonelik
bilimsel yaratici ¢6zliim Onerilerini degerlendirip, zeka faktoriine gore tanilandigi kabul edilen
farkl1 dzelliklere sahip iki grubun (BILSEM &grencisi olan ve olmayan) bilimsel yaratici
coziimleri arasindaki farklari ortaya koymaktir.

YONTEM

a) Arastirmanin Modeli

Aragtirmada, karma bir model kullamilmistir. Ogrencilerin g¢evre problemine yonelik
urettikleri ¢Oziimler igerik analizi yapilarak incelenmistir. Bu g¢alismanin nitel boyutunu
olugturmaktadir. Diger yandan Ogrencilerin probleme iirettikleri ¢oziimlerin bilimsel
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yaraticiligin ti¢ alt boyutunda degerlendirilebilmesi i¢in, ¢6ziimler bilimsel yaraticilik puanina
donistiiriilerek karsilastirma yapilmistir. Bu da ¢alismanin nicel boyutunu olusturmaktadir.
Analiz yapilabilmesi i¢in Oncelikle verilerin normal dagilim gosterip gostermedigine
bakilmigtir. Veriler normal dagilim gostermedigi i¢in, Oncelikli olarak parametrik olmayan
testlerle analiz yapilmistir. Sonra, tiim analizler parametrik testler kullanilarak yenilenmistir.
Hem parametrik hem non-parametrik testlerde ayni sonuglar elde edilmis ve durum bdyle
olunca makalede sadece parametrik testlerden elde edilen analizlere ve sonuglara yer
verilmistir. Birbirinden bagimsiz 2 grup arasinda karsilastirma yapildigindan parametrik
olmayan testlerden Mann Whitney U-Testi ve parametrik testlerden bagimsiz 6rneklem t-testi
ile analizler yapilmistir.

b) Calisma Grubu

Arastirma, ilkdgretim 3. ve 4. siifta okuyan, 80 dgrenci ile yiiriitiilmiistiir. Ogrenciler,
amaglh o&rnekleme yontemi ile segilmistir. Ustiin yetenekli &grenciler Bilim ve Sanat
Merkezi’'nde egitim alan 6grenciler arasindan segilmistir. Normal &grenciler ise, Bilim ve
Sanat Merkezi’nde egitim almayan grenciler arasindan se¢ilmistir.

MEB Bilim ve Sanat Merkezleri Yonergesi'nin (2007) 6. Maddesinde bu kurumlarin
acilma amaglarimin stiin yetenekli dgrencilerin yeteneklerinin ve yaraticiliklarinin erken
yasta fark edilerek, bu yetenekler dogrultusunda yetistirilmelerinin amaglandigi
belirtilmektedir. Calismada bu nedenle iistiin yetenekli 6grenciler Bilim ve Sanat Merkezi'nde
egitim alan Ogrencilerden seg¢ilmistir. Normal 6grenciler ise Bilim ve Sanat Merkezi'nde
egitim almayan Ogrencilerden se¢ilmistir. MEB Bilim ve Sanat Merkezleri Yonergesi'nin
(2007) 9. Maddesinde, 6grencilerin 6gretmeni tarafindan aday gosterildigi belirtilmekte ve
tanilama komisyonu tarafindan yapilan degerlendirme sonucu uygun goriilen adaylarin grup
taramasina, daha sonra da bireysel taramaya alindigi belirtilmektedir. Bu arastirmayi
gerceklestirmek icin secilen Ogrencilerden Bilim ve Sanat Merkezi'nde egitim almayanlar
Ogretmenleri tarafindan aday gosterilmeyen ya da aday gosterildigi halde bireysel tarama
sonucu BILSEM &grencisi olamayan 6grencilerdir. Bu 6grencilerin dagilimi Tablo 1°de
sunulmustur:

Tablo 1. Uygulamaya Katilan Ogrencilerin Dagilimi

Siuf
3.Smf 4.Sinif Toplam
BILSEM’e kayitli olan 20 20 40
BILSEM’e kayitli olmayan 20 20 40
Toplam 40 40 80

Tablo 1 incelendiginde, arastirmanin orneklemini olusturan 80 kisinin 40’1 Bilim ve
Sanat Merkezi’'nde egitim alan Ogrencilerdir. Diger 40 0&grenci ise Bilim ve Sanat
Merkezi’nde egitim almayan dgrencilerden secilmistir. Ogrencilerden 40°1 4. sinif olup, diger
40 dgrenci de 3. sinif 6grencisidir.

c) lislem

Cevre Bilimi ve Siirdiiriilebilir Diinya adl1 yayinda “Kiiresel Tasima Kapasitesinin Etik
Sonuglar1” adli Garrett Hardin tarafindan yazilmis metinden alinan niifus artisinin ortaya
cikardigl bir ¢evre problemini igeren boliim, ¢ogaltilarak 6grencilere verilmis, 6grencilerin
tirettikleri ¢oziimler yazili olarak alinmis ve 6grencilerin bu probleme nasil ¢éziim Onerileri
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getirdikleri incelenmistir. Cozlim Onerileri bilimsel yaraticilifin {ic boyutu dikkate alinarak
puanlanmistir. Ogrencilere verilen metin Ek’te sunulmustur (Hardin, 2000).

Ogrencilerin ¢dziim 6nerileri bilimsel yaraticilik acisindan degerlendirilerek bilimsel
yaraticilik puani1 hesaplanmistir. Bilimsel yaraticilik puani, bilimsel yaraticiligin akicilik,
esneklik ve ozglnlik boyutunu igeren bir puandir. Akicilik puani, Ogrencilerin ¢6ziim
onerilerinin sayisidir. Ogrencinin getirdigi ¢dziim onerisi sayisi, bilimsel yaraticilik puanimin
akicilik boyutunu olusturmaktadir. Esneklik puani ise Ogrencilerin kullandiklar1 yaklasim
sayisidir. Ozgiinliik puani ise dgrencilerin iirettikleri ¢dziimlerin tiim grup i¢indeki oranina
gore hesaplanmaktadir. Bir ¢6ziim Onerisinin oran1 % 5’in altindaysa o ¢oziim Onerisine 2
puan, % 5-10 arasinda ise 1 puan, % 10’dan fazla ise 0 puan verilerek 6zgiinliik puan
hesaplanmistir. Bu hesaplamanin nasil yapildigina dair bir 6rnek asagida verilmistir.

Ornek: Ogrenci 75’in verdigi cevaplar:

“l. Geyikleri adadan alarak, onlari, onlara 6zel bir hayvanat bahgesine gotiirebiliriz. 2. Geyikleri bir
stireligine adadan alirlar. Onlar1 uygun bir yerde bekletirler. Bu siirede denizin iistii doldurulur. Yani
adaya yeni bir yer eklenir. Sonra geyikler adaya getirilir. 3. Geyikler kisirlagtirilabilir. Boylece niifus
artmaz.”

Ogrencinin verdigi cevap 3 farkli ¢dziim Onerisi igerdiginden akicilik puami 3 olarak
hesaplanmustir. Ogrencinin verdigi cevaplar 3 farkli kategoride siniflandirilmistir: ilk kategori
geyiklerin tasinmasidir, ikinci kategori aday1 biiyiitmek ve iiclincii kategori ise, kisirlastirma
seklinde oldugundan, esneklik puam da 3’tiir. ilk cevabin grup i¢indeki oran1 %10’dan fazla
oldugundan, 6zgiinliik puan1 0, ikinci cevabin grup i¢indeki orant %5’in altinda oldugundan,
Ozglnliik puani 2, ii¢lincii cevabin grup igindeki orant %5-10 arasinda oldugundan, 6zgiinliik
puani 1 olarak hesaplanmis ve bu 6grencinin dzgiinliik puani toplamda 3 olmustur. Ogrenci
icin bilimsel yaraticilik toplam puani akicilik, esneklik ve 6zgilinliik puanlarinin toplami
oldugundan 3+3+3=9 olarak hesaplanmistir.

Bilimsel yaraticilik puanlart 2 farkli puanlayici tarafindan puanlanmis olup bu
puanlayicilar arasinda bilimsel yaraticilifin alt boyutlarindaki Pearson korelasyon katsayilar
.946-1.00 arasinda belirlenmistir.

BULGULAR

Ogrencilerin {irettikleri ¢6ziim Onerileri icerik analizi ile incelenmistir. Bu ¢oziim
oOnerilerine bakildiginda hem {istlin yetenekli 6grencilerde hem de normal Ogrencilerde
goriilen, sadece lstiin yetenekli 6grencilerde goriilen ve sadece diger 6grencilerde goriilen
¢Oziim Onerileri mevcuttur. Bu sekilde gruplanmis ¢6ziim Onerileri ve frekanslar1 Tablo 2°de
verilmistir.

Tablo 2 incelendiginde, hem iistiin yetenekli hem de normal 6grenciler tarafindan
belirtilen on dort ¢oziim Onerisi oldugu, sadece iistiin yetenekli 6grenciler tarafindan belirtilen
dokuz ¢6ziim Onerisinin bulundugu, sadece normal Ogrenciler tarafindan belirtilen ¢6ziim
onerilerinin ise alt1 oldugu gériilmektedir. Ogrenciler tarafindan en c¢ok belirtilen ¢oziim
Onerisinin geyiklerin baska bir yere gonderilmesi Onerisi oldugu goriilmektedir. Bu oneri
Ogrencilerden 72’ si tarafindan ortaya konulan bir ¢6ziimdiir. Buna karsin, zehirli bitkilerle
geyik sayisini azaltma, aday: insanlarla geyikler arasinda paylastirma, koku yayip geyikleri
toplama, aday1 batirma, 6zel veterinerlerle bakma, geyikleri yakalatma, ndbetciyle ekinleri
koruma, kendisinin bakmasi ve ortak karar alma sadece birer 6grenci tarafindan ortaya konan
ozgiin onerilerdir. Ozellikle yaraticiigin 6zgiinliik boyutu agisindan farkli fikirleri ortaya
koymaktadir. Ancak bunlarin uygulanabilir olup olmadig1 disiiniildiigiinde, bir kisminin
uygulanamaz oldugu dikkati ¢eker. Bilimsel yaraticilik a¢isindan degerlendirildiginde,
uygulanabilir ¢6ziim 6nerileri anlamlidir.
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Tablo 2. Ogrenciler Tarafindan Ortaya Konulan Céziim Onerileri

Hem istiin Yetenekli
Hem de Normal

Sadece Ustiin
Yetenekli Ogrenciler

Sadece Normal

Ogrenciler Tarafindan Frekans A Frekans Ogrenciler Tarafindan Frekans
R o Tarafindan Uretilen R I
Uretilen Coziim e Uretilen C6ziim Onerileri
w T Coziim Onerileri
Onerileri
Striideki disi ya da
Geyikleri Diinya’nin erkek geylklerl.n .
. toplanarak yeni geyik
farkl1 yerlerine, hayvanat N 2. I
. N 72 Diinya’ya gelmesinin Geyikleri uyutma, 8
bahgesine, dogal yasam o
arkina v.s. tastma engellenmesi, disi ve
p oS- tastma, erkek geyiklerin
birbirinden ayrilmasi.
Problemin oldugu Hayvanlar1 Koruma
yerden insanlari 10  Geyikleri satma, Dernegiyle birlikte 6
uzaklagma, calisma,
Insanlar1 uyarma, 9 Geyiklerin DNA’siyla Geyiklerin giremeyecegi 3
cezalandirma, oynama, bir yer yapma,
Ozel veterinerlerle Nobetgiyle ekinleri
Besleme, 8 1
bakma, koruma,
Geyikleri ag birakma, 7 Geyikleri yakalatma. Kendisinin bakmasi, 1
I - Adayi insanlarla
Geyikleri kendi haline 7  geyikler arasinda Ortak karar alma. 1
ormana birakma,
paylastirma,
Geyikleri korkutup 6 Koku yayip geyikleri
kagirma, toplama,
Besin zinciri olusturma, 5  Adayi batirma,
Barmak yapma, 5 Zehirli bitkilerle geyik
sayisini azaltma.
Geyikleri kisirlastirma, 5
Oldiirme, 4
Evcillestirme, 4
Geyikleri kafese koyma, 3
Aday1 biiylitme. 2

Ustiin yetenekli ve normal &grenciler tarafindan ortaya konulan ¢dziim Onerilerinin

betimsel istatistikleri Tablo 3’te sunulmustur:

Tablo 3. Ustiin Yetenekli ve Normal Ogrencilerin Coziim Onerilerinin Betimsel Istatistikleri

En az ¢6ziim En fazla ¢6ziim

Ogrenciler N Ortalama Standart sapma
) sayi1sl say1st
Ustiin yetenekliler 40 1 8 2.53 1.485
Normal dgrenciler 40 0 6 1.73 1.301
Tiim 6grenciler 80 0 8 2.13 1.444

Tablo 3 incelendiginde, iistiin yetenekli 0grencilerden, en az sayida ¢oziim lireten
Ogrencinin bir ¢oziim Onerisi getirdigi, en fazla sayida ¢oziim Onerisi getiren 6grencinin ise
sekiz ¢ozlim Onerisi getirdigi goriilmektedir. Normal 6grencilerden ¢oziimle ilgili olmayan
seyler yazan Ogrencilerin yazdiklari sifir olarak kabul edilmis olup en fazla sayida ¢6ziim
Onerisi getiren Ogrencinin getirdigi ¢oziim sayis1 altidir. Ortalama ve standart sapmalara
bakildiginda, iistiin yetenekli 6grencilerin ¢oziim ortalamasi 2.53, normal 6grencilerin 1.73 ve
tim grubun 2.13’tiir. Standart sapmalara bakildiginda iistiin yetenekli dgrencilerin standart
sapmast 1.485, normal 6grencilerin 1.301 ve tiim grubun 1.444’tiir.

Bilimsel yaraticilik puanlarina gore istiin  yetenekli ve normal Ogrencileri
karsilastirmada bagimsiz 6rneklem t-testinden elde edilen bulgular Tablo 4’te sunulmustur:
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Tablo 4. Bilimsel Yaraticthk Puanlarima Gore Ustiin  Yetenekli ve Normal Ogrencilerin

Karsilastirilmasi
Ogrenci grubu N X Standart Sapma t p
Ustiin yetenekli 40 6.23 4.252
Normal 40 4.43 3.194 2.141 0.035
Toplam 80

Tablo 4 incelendiginde iistiin yetenekli Ogrencilerin bilimsel yaraticilik puani
ortalamas1 6.23; normal Ogrencilerin bilimsel yaraticilik puani ortalamasinin 4.43 oldugu
goriilmektedir. Ustiin yetenekli ve normal dgrenciler arasinda bilimsel yaraticilik puanlarina
gore istiin yetenekli 6grenciler lehinde istatistiksel olarak anlamli bir fark oldugu ortaya
cikmaktadir (t = 2.141 ve p <.05).

Bilimsel yaraticiligin akicilik puanlarina gore iistiin yetenekli ve normal 6grencileri
karsilagtirmada bagimsiz 6rneklem t-testinden elde edilen bulgular Tablo 5’te sunulmustur:

Tablo 5. Akicilik Puanlarina Gore Ustiin Yetenekli ve Normal Ogrencilerin Karsilastirilmast

Ogrenci grubu N X Standart Sapma t p
Ustiin yetenekli 40 2.53 1.485
Normal 40 1.73 1.301 2.563 0.012
Toplam 80

Tablo 5 incelendiginde {istiin yetenekli 6grencilerin akicilik puani ortalamasi 2.53;
normal dgrencilerin akicilik puani ortalamasi 1.73 oldugu goriilmektedir. Ustiin yetenekli ve
normal Ogrenciler arasinda akicilik puanlarina gore istiin yetenekli oOgrenciler lehinde
istatistiksel olarak anlamli bir fark oldugu ortaya ¢ikmaktadir (t=2.563 ve p <.05).

Bilimsel yaraticiligin esneklik puanlarina gore iistiin yetenekli ve normal ogrencileri
karsilastirmada bagimsiz 6rneklem t-testinden elde edilen bulgular Tablo 6’da sunulmustur:

Tablo 6. Esneklik Puanlarina Gore Ustiin Yetenekli ve Normal Ogrencilerin Karsilagtirilmast

Ogrenci grubu N X Standart Sapma t p
Ustiin yetenekli 40 2.18 1.196
Normal 40 1.60 1.033 2.301 0.024
Toplam 80

Tablo 6 incelendiginde iistiin yetenekli 6grencilerin esneklik puani ortalamast 2.18;
normal dgrencilerin esneklik puani ortalamasi 1.60 oldugu goriilmektedir. Ustiin yetenekli ve
normal Ogrenciler arasinda esneklik puanlarina gore iistiin yetenekli Ogrenciler lehinde
istatistiksel olarak anlamli bir fark oldugu ortaya ¢ikmaktadir (t = 2.301 ve p <.05).

Bilimsel yaraticilifin 6zgilinliik puanlarina gore iistlin yetenekli ve normal 6grencileri
karsilastirmada bagimsiz 6rneklem t-testinden elde edilen bulgular Tablo 7°de sunulmustur:

Tablo 7. Ozgiinliik Puanlarina Gére Ustiin Yetenekli ve Normal Ogrencilerin Karsilastirilmast

Ogrenci grubu N X Standart Sapma t p
Ustiin yetenekli 40 1.53 1.867
Normal 40 1.10 1.128 1.232 0.222

Toplam 80
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Tablo 7 incelendiginde iistiin yetenekli 6grencilerin 6zgiinliik puani ortalamasi 1.53;
normal dgrencilerin dzgiinliik puan1 ortalamasi 1.10 oldugu goriilmektedir. Ustiin yetenekli ve
normal Ogrenciler arasinda Ozgiinliik puanlarma gore istatistiksel olarak anlamli bir fark
olmadigi ortaya ¢ikmaktadir (t = 1.232 ve p > .05).

TARTISMA, SONUC ve ONERILER

Yapilan arastirmada, ilkogretim Ogrencilerinin ¢evre problemlerine getirdikleri ¢éziim
onerileri incelendiginde ilkogretim 3 ve 4. siif Ogrencileri, geyiklerin bir adaya verdikleri
zarart ortadan kaldirmak igin 29 farkli ¢6ziim Onerisi ortaya koymuslardir. Bu ¢6ziim
Onerilerinden biri gercekte yetiskinler tarafindan da sorunun ¢6ziimii i¢in kullanilan ama pek
de basarili olmayan, geyiklerin farkli yerlere dagitilmasi ¢6ziim 6nerisidir. Bu ¢evre sorununa
Ogrenciler tarafindan iiretilen ¢6ziim Onerileri sayisinin oldukg¢a fazla oldugu sdylenebilir.
Andreasan (2009) ve Ozdzer (2005) gocuklarm 6zellikle kiigiik yaslarda oldukca dnemli bir
yaratict potansiyele sahip olduklarim1 belirtmektedirler. Bu calismada da O6grencilerin
tirettikleri ¢oziim sayisinin oldukga fazla olmasi ve bu ¢oziimleri iiretirken farkli yaklagimlari
kullanmis olmalar ilkdgretim Ogrencilerinin ¢evre problemlerine yonelik bilimsel anlamda
yaratict ¢Oziimlerinin oldugunu gostermektedir. Yaraticilik egitim ile gelistirilebilen bir
ozellik (Andreasen, 2009; Honig, 2000) olduguna gore, ilkdgretim kurumlarindan baslayarak
ogrencilerin bilimsel yaraticiliklarim1 ~ gelistirmeye yonelik etkinliklerin  tasarlanarak
ogrencilerin bu dzelliklerinin egitim ile gelistirilmesi dnerilebilir (Ayverdi, Asker, Oz Aydin
& Saritas, 2012). Bu etkinlikler farkli birgok konu ile ilgili olabilir. Ancak ¢evre sorunlart ve
¢oziimlerini desteklemek amaciyla yapilacak etkinlikler bireysel yaraticiligin desteklenmesi
yaninda sonuglart toplumlar1 etkileyen nitelikli bir ¢evre egitiminin ger¢eklesmesine de
onemli katki saglayacaktir. Nitelikli bir ¢evre egitimi olugturmadaki bu adim, bireylerin gevre
konusunda biling gelistirmesine ve dolayisiyla c¢evre sorunlarini olusturan bireyler
olmamalarina, ayni zamanda var olan cevre sorunlari i¢in alternatif ¢oziim fikirleri
olusturabilmelerine bilgi ve yaraticilik agisindan destek verebilir.

Bilimsel yaraticilik agisindan iistiin yetenekli ve normal 6grenciler karsilagtirildiginda
iki grup arasinda istatistiksel olarak anlamli bir fark oldugu ortaya ¢ikmaktadir. Bu fark
akicilik ve esneklik boyutundadir. Ozgiinliik boyutunda iistiin yetenekli ve normal &grenciler
arasindaki fark anlamli degildir. O halde {istiin yetenekli 6grencilerin sorunlara daha fazla
sayida ¢ozlimil daha fazla yaklasim kullanarak iirettikleri sOylenebilir. Yapilan arastirmalarin
bircogunda da oldugu gibi, yaratici kisilerin ¢ogunun zeki oldugu, ancak yaraticit olmak i¢in
mutlaka zeki olmak gerekmedigi sonucunu ortaya koymaktadir (Andreasen, 2009). Bu
arastirmanin sonucu da {istlin yetenekli Ogrencilerin ¢evre problemine yonelik ¢ozim
onerilerinde bilimsel anlamda daha yaratici olduklarini desteklemektedir. Yine bu ¢alismayla
paralel olarak bilimsel yaraticiliklarinin 6zgiinliik boyutunda 6grencilerin tiimiiniin benzer
olduklar1 goriilmektedir.

Kisilerin yaraticilik potansiyellerinin gelistirilebilmesi i¢in onlara saglanan kosullar ¢ok
onemlidir. Bu kisilerin yaraticiliklar1 aileleri ve c¢evreleri tarafindan desteklendiginde
toplumda &nemli hizmetler sunabilirler (Robinson, 2008). Ustiin yetenekli bireyler, bir
toplumun biitiin kademelerinde esit oranda bulunmalarina ragmen, bu bireylerin ortaya
cikarilabilme olasiliklar1 farkli oldugundan, c¢ogu kiside bu yetenekler kolayca fark
edilemeyebilir. Bu kisilerin dogru ve etkin sekilde belirlenip egitilmemeleri durumunda,
topluma zararl bireyler haline gelip, ruhsal problemlerle karsilasabilirler (Cepni, Gokdere &
Kiiciik, 2002). Bu nedenle, bu kisilerin dogru egitilmeleri cok &nemlidir. Ustiin yetenekli
Ogrencilere ¢evre egitiminin verilmesi 6zellikle toplumda sorun ¢oziicii bireyleri yetistirme
acisindan 6nemlidir. Bu nedenle Bilim ve Sanat Merkezlerinde ¢evre egitimine 6zellikle yer
verilmesi gerekir. MEB Bilim ve Sanat Merkezleri Yonergesinin (2007), 25. Maddesinde
destek etkinlikleri biriminde ¢evre koruma konusunda giinliik yasamla ilgili temel bilgiler
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kazandirma tizerinde durulmaktadir. Bu baglamda Bilim ve Sanat Merkezlerinde 6grencilere
1992°de Rio de Jenerio’ da diizenlenen “Birlesmis Milletler Cevre Kalkinma Konferansi” nin
sonuglarina gore belirlenen ve Hungerford ve Peyton tarafindan (1994) diizenlenen Ekolojik
Temeller, Kavramsal Bilinglenme, Inceleme Degerlendirme ve Cevreye Doniik Girisimcilik
dort ana hedef ¢ergevesinde ¢evre egitimi verilmesi uluslar arasi diizeyde evrensel dl¢iitlerde
bir ¢evre egitiminin verilmesinde 6nemli bir basamaktir. (Hungerford, Peyton, 1994).

Ayrica bu c¢alisma kapsaminda gercek bir ¢evre problemi kullanilmistir. Bu c¢evre
probleminin 6gretmenler tarafindan bilimsel yaraticiligi gelistirmeye yonelik bir etkinlik
olarak kullanilmasi hem bilimsel yaraticiligi gelistirme, hem nitelikli ¢evre egitimi verme
acisindan yararl olacaktir. Oz Aydin (2013) gercek bir cevre probleminin kullanildig: otantik
O0grenme tekniginin, c¢evre ile ilgili list diizey beceriler olan deger yargisi olusturma ve
cevreye doniik girisimcilige bagl katilim becerilerinin artirilmasinda oldukga etkili oldugunu
belirtmektedir. Bu becerilerin kazanimi demek nitelikli ¢evre egitimi verildigi anlamina
gelmektedir.

Bu ve buna benzer ger¢cek cevre sorunlarimi iceren farkli etkinliklerin kullanimi
Cunningham, Duffy ve Knuth (1993) ile Knuth ve Cunningham (1993)’ in (Akt., Honebein,
1996) yapilandirmact 6grenme ortami hazirlamanin ilkelerinden biri olarak belirttikleri
“gercek ve iligkili igeriklerde 6grenme saglamak™ ilkesini ger¢eklestirmede de ¢ok uygun
oldugundan iyi bir yapilandirmaci egitim ortami hazirlamasinda biiyiik katki saglayacagi
distiniilmektedir.

Bu g¢evre problemi, belirtilen {istiin yeteneklilerin egitiminde kullanilan Purdue
Modeli’nin birinci asamasinda da kullanilabilir. Belirtilen model ii¢ asamadan olusmakta
olup, ilk asamasinda, ayirict ve birlestirici diisiince etkinlikleri uygulanarak, bilimsel siire¢
becerileri gelistirilmeye c¢alisilir (Cepni, Gokdere ve Kiigiik, 2002). Bdylece, esneklik, akicilik
ve kapsaml1 diigiinmelerini saglayan etkinliklere yer verilir. Dolayisiyla, yaratici diisiinmeleri
tesvik edilir.

Hu vd. (2013) yaptiklar1 ¢alismada, bir ortaokuldan 107 6grenci se¢ip, bunlarin 54’iine
LTT (Learn to Think) programini uygulamislardir. Ortaokul 6grencileri i¢in BYT, 6n testten
geciktirilmis son teste kadar 4 defa uygulanmistir. Sonuglar, LTT nin 6grencilerin bilimsel
yaraticiliklari tegvik ettigini ve bilimsel yaraticiliktaki etkilerinin uzun omiirlii olma egilimi
gosterdigini ortaya koymustur. Chiang ve Tang (1999), 6grencilerin bilimsel yaraticiligin
gelistirmek i¢in uyguladiklar1 egitim sonunda, gozlem ve tasnif konusunda deney grubu ile
kontrol grubu arasinda istatistiksel olarak bir fark oldugunu belirlemislerdir. Yerine koyma ve
deney tasarlama konusunda ise gruplar arasinda istatistiksel olarak bir fark olmadig
anlagilmistir. Frieman (2000), yaraticilik programini (LARC) degerlendirmek amaciyla
yaptig1 ¢aligmada, programa katilan 6grencilerin, programa daha sonradan katilan 6grencilere
oranla daha yiiksek akademik basariya sahip olduklarini belirlemistir. Lin, Hu, Adey ve Shen
(2003), CASE (Cognitive Acceleration through Science Education) programini kullanarak
ogrencilerin bilimsel yaraticiliklarin1 gelistirmeyi amagladiklar1 ¢alismanin  sonucunda;
programin, 0grencilerin bilimsel yaraticiliklarini gelistirdigini belirlemislerdir. Chung ve Ro
(2004) problem c¢ozme becerilerinin yaraticihigin  gelisimine etkisini arastirdiklar
calismalarinda, 6zgiinliik lizerindeki etkisinin istatistiksel olarak anlamli oldugu sonucuna
ulagsmiglardir. Laius ve Rannikmae (2005), bilimsel ve teknolojik okuryazarlilik 6gretiminin
Ogrencilerin yaratici diisiinme becerilerini arttirdigi belirlenmistir. Yaman ve Yal¢in (2004),
probleme dayali O6grenme yaklasiminin Ogrencilerin yaratici diisiinme yeteneklerini
gelistirdigini, Ozkdk (2005) ise, disiplinler arasi yaklasima dayali yaratici problem ¢dzme
Ogretim programi ile Ogrencilerin yaratici problem ¢6zme becerilerinin gelistirildigini
belirlemislerdir. Aktamig (2007), 6grencilere bilimsel siire¢ becerileri egitimi verilmesinin
Ogrencilerin basarilar1  diizeylerini arttirdigin1  belirlemistir. Yapilan aragtirmalar da
yaraticiligin egitim ile tesvik edilebilecegini gostermektedir. Bu nedenle, 6grencilerin bilimsel
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yaraticiliklarinin, bu arastirmada yapildig1 gibi problem ¢ozme etkinlikleri ile gelistirilmesi
Onerilebilir.

Bu c¢alismanin sonucunda da ilkégretim Ogrencilerinde bilimsel anlamda yaraticiligin
var oldugu goriilmiistiir. Ogrencilerde var olan yeteneklerin kaybmi onlemek, yeni
yeteneklerin gelistirilmesinden daha 6nemlidir (Runco, 2008). Yenilmez ve Yolcu (2007),
yaraticiligl tesvik etmede 6gretmenin rollerini belirtirken, tek dogru cevaba odaklanmamak,
belirsiz durumlar yaratmaktan kaginmamak, siirekli mantikli cevaplar beklememek gibi
maddeleri siralamaktadirlar. Bu acgidan da bakildiginda bu uygulamanin ve buna benzer tek
cevabl olmayan ¢evre sorunlarimin bulundugu uygulamalarin 6grencilerin yaraticiliklarini
desteklemenin bir yoludur. Bu konuda 6gretmenlere biiyilik gorevler diismektedir.
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SYNOPSIS
INTRODUCTION

Rapid population growth and the resulting problems such as nutrition, energy, health
and education, unsound industrialization, unplanned urbanization, slump in species, pollution
rise and climate changes are amongst the critical environmental issues of modern age. While
human beings attempt to come up with practical solutions on national and international level,
creative thinking and creativity come to the stage as crucial factors. That is related to the
assumption that creative individuals are more inclined to recognize more easily the solutions
not clear to others, detect the points of origin and positive sides in a wide range of situations
thus solve the problems much comfortably. Compared to creative thinking, creativity bears a
wider scope of concept and covers in itself not only mental but also performance-based
activities (Dogan, 2005). Torrance and Goff (1990) convey that creativity includes within
itself skills needed to perceive any problem; assessment skills necessary to comprehend
inconsistencies and lacking components; divergent production such as fluency, flexibility,
uniqueness; detailing and also redefining.

As environmental issues are the kinds of problems that can be solved in the light of
scientific data, employing scientific creativity towards the aim of solving relevant issues shall
be quite helpful in reaching the appropriate solutions. Hu and Adey (2002) state that scientific
creativity which is based on scientific knowledge and skills differs from other types of
creativity in terms of creative scientific activities, creative problem solving and creative
scientific experiments thus they point to the fact that scientific creativity is some kind of a
talent.

Hu and Adey (2002) developed a 3-dimensional model for scientific creativity. This
model has been built on product, quality and process dimensions all related to scientific
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creativity. Product dimension includes in itself technical production, scientific knowledge,
scientific case and scientific problem sub-dimensions. Quality dimension bears fluency,
flexibility and uniqueness sub-dimensions. Components of process dimension are thinking
and imagining. Likewise in present research solution proposals offered to an environmental
problem (scientific problem) by elementary education students have been analyzed with
respect to fluency, flexibility and uniqueness sub-dimensions of scientific creativity.

PURPOSE of the RESEARCH

The objective of present research is, by analyzing scientific creative solutions for an
environmental problem offered by elementary students, to determine the differentiation of the
scientific creative solutions between two separate groups (those defined as BILSEM students
and those who are not) deemed to be identified with respect to intelligence factor. It is
therefore aimed to provide answers for below listed sub-problems:

1.  What are the solution proposals offered by gifted and average students in response to
an environment problem?

2. As regards the solution proposals offered in response to an environment problem by
gifted and average students with respect to fluency, flexibility and uniqueness sub-
dimensions of scientific creativity, is there any statistically significant differentiation?

METHODOLOGY
a) Research Method

Mixed model has been employed in the research. The solution proposals offered by
students in response to an environment problem have been analyzed via content analysis
which forms the qualitative dimension of this study. On the other hand in order to analyze the
solution proposals offered in response to a problem by gifted and average students with
respect to fluency, flexibility and uniqueness subdimensions of scientific creativity, the
solutions have been converted to scientific creativity scores before comparison. This has
formed the quantitative dimension of present study.

b) Study Group

Students have been selected via purposeful sampling method. Of the 80 students
composing study group, 40 students attend to Center of Arts and Science while the remaining
40 are not enrolled to Center of Arts and Science.

¢) Procedure

Garrett Hardin’s article “Ethical Outcomes of Global Bearing Capacity” on
Environmental Science and Sustainable World publication has been used. A specific text on
the environmental problem triggered by population rise has been copied and distributed to
students. Students have presented their solutions on paper and the kinds of solution proposals
of students have been examined. Solution proposals have been scored on the basis of the three
dimensions of scientific creativity. After measuring students’ solution proposals on the basis
of scientific creativity, their scientific creativity scores have been calculated. Scientific
creativity score is a score that combines fluency, flexibility and uniqueness sub-dimensions of
scientific creativity. Score on fluency relates to the quantity of solution proposals. Flexibility
score relates to the quantity of approaches students have used. Uniqueness score is calculated
with respect to the ratio of students’ solutions in comparison to the whole group. Scientific
creativity scores have been graded by 2 different scorers. Between both scorers, Pearson
correlation coefficients within the sub-dimensions of scientific creativity have been identified
between .946-1.00.
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FINDINGS

Research findings manifest that by both gifted students and average students fourteen
solution proposals for each have been provided. The number of solution proposals offered by
gifted students alone is nine whilst the number of solution proposals offered by average
students alone is six. It has been detected that the most popular solution proposal among
students has been transferring the deer to a different habitat. This has been a solution proposal
suggested by 72 of all students. On the other hand decreasing the number of deer by using
toxic plants, co-sharing the island between the humans and deer population, collecting the
deer after disseminating odor, sinking the island, caring by specialized vets, catching the deer,
protecting the harvest by guards, providing personal care and co-decision process are amongst
the exemplary unique proposals presented by one student alone. Research findings reveal that
with respect to scientific creativity scores, there is a statistically significant advantage of
gifted students over average students. According to the comparisons conducted within sub-
dimensions of scientific creativity, a statistically significant differentiation has been detected
in favor of gifted students with respect to fluency and flexibility scores. No statistically
significant differentiation has been detected with respect to uniqueness scores between gifted
and average students.

DISCUSSION and CONCLUSION

Present research has shed light to the solution proposals offered by elementary students
as regards environmental problems. Elementary school 3rd and 4th grade students have
presented 29 different solution proposals in order to eliminate the damage triggered by the
deer on the island. It can be argued that there is quite a wide number of solution proposals
offered to solve this environmental problem. As a comparison has been conducted between
scientific creativity between gifted and average students, a statistically significant
differentiation has been identified between both groups and this differentiation pertains to
fluency and flexibility dimensions. As regards uniqueness dimensions, differentiation
between gifted and average students is not significant which brings one to the conclusion that
gifted students produce greater quantities of solutions by utilizing higher numbers of solution
by making use of higher numbers of approaches.

Research findings indicate that in comparison to average students, the environmental
solution proposals offered by gifted students are scientifically more creative. Rendering an
appropriate and effective environmental training to gifted students is greatly significant in
raising problem-solver individuals in society at most; hence our underlying proposal is the
placement of an effective environmental training particularly within Centers of Arts and
Sciences.

A real-life environmental problem has been utilized within the scope of current
research. The application of this environmental problem by teachers as an activity to enhance
scientific creativity shall be beneficial in supporting scientific creativity in addition to
providing a high-quality environmental training. This environmental problem can be utilized
in the first stage of Purdue Model employed in the gifted individuals’ training reported by
Cepni, Gokdere and Kiigiik (2002). Thus it shall be possible to encourage their creative
thinking.

The manipulation of present activity and relevant and different real-life activities on
environmental issues is quite an appropriate method in the utilization of “achieving learning
within real and related contexts” principle which is, as reported by Cunningham, Duffy and
Knuth (1993) and Knuth and Cunningham (1993) (quot. Honebein, 1996), one of the key
principles in the preparation of constructivist learning environment; thus it is suggested that
the activity shall contribute remarkably in the arrangement of a well-designed constructivist
learning environment as well.
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Ek/Appendix

Ogrencilere Verilen Cevre Problemi (Kiiresel Tasima Kapasitesinin Etik Sonuclar1 adh

metinden alimmstir. Hardin, 2010)

Yillar 6nce San Francisco Korfezi’ndeki Angel Adasi, geyikler tarafindan istila
edilmisti. Yilzyilin basinda getirilen birka¢ geyik dogal diismanlarinin yoklugu
nedeniyle hizla artarak sayilart 300’e ulasmisti. Bu adanin kapasitesini ¢ok agsmaktaydi.
Zayif, yetersiz beslenmis hayvanlar Kaliforniyalilarin yiireklerini sizlatmistt ve ana
karadan adaya fazladan ot getirmislerdi.

Bu yardimseverlik geyiklerin durumunu daha da kotii hale getirdi. Artan
hayvanlar topragi ¢ignedi, kiigiik agag¢larin kabuklarin1 yedi, her ¢esit ekine zarar verdi.
Net sonug, geyiklerin harap olan dogada cogalmaya devam ederken adanin
kapasitesinin azalmasidir.

Yoneticiler usta avcilarla geyiklerin vurulmasini Onerdiler. Bazilar1 bunu
acimasiz bularak protesto etti. Derken yoneticiler adaya kurtlarin gotiiriilmesini
onerdiler. Bunlar eriskin geyikleri 6ldiirecek kadar biiyiik olmasalar da yavru geyikleri
avlayabilirler, bdylece siiriiniin kiigiilmesini saglayabilirlerdi. Hayvanlar1 Koruma
Dernegi bu yirtict hayvanlarin insanlar tarafindan adaya sokulmasina karsiydi.

Siz yoneticilerin yerinde olsaydiniz bu probleme nasil ¢éziim ya da ¢ozlimler
iretirdiniz?
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OZET

Bu c¢aligmanin amaci 6grencilerin kimyasal degisim konusunda sahip olduklari kavramlart ortaya
¢ikarmak ve bu kavramlarin okul tiiriine gore farklilik gosterip gostermedigini tespit etmektir. Caligmaya
Tiirkiye nin biiyiik bir sehrinde bulunan bir Anadolu Lisesinde ve bir Genel Lisede 6grenim goren 10.
smif 6grencileri (N = 100) katilmustir. Daha 6nceden kimya derslerinde geleneksel yaklasim esas alinarak
kimyasal degisim konusu O6gretilen bu 6grencilere iki basamakli ‘Kimyasal Degisim Kavram Testi’
uygulanmistir. Giinliik hayatla iliskili olan her bir sorunun ilk basamaginda ¢oktan se¢meli bir soru
sorulmus, ikinci basamaginda ise ilk basamaktaki soruya verilen cevabin nedeninin agiklanmasi
istenmistir. Arastirma bulgulart 6grencilerin kimyasal degisim konusunu tam &grenemediklerini ve
ogrencilerin kimyasal ve fiziksel degisimi birbirinden ayirt etmede zorlandiklarini gdstermistir. Ayrica,
ogrencilerin kimyasal degisim konusunda birtakim kavram yanilgilarinin oldugu tespit edilmistir. Ancak,
Anadolu Lisesi dgrencilerinin Genel Lise Ogrencilerine gore kimyasal degisim kavramlarini anlama
diizeylerinin daha yiiksek oldugu goriilmiistiir. Sonucta, geleneksel yaklagimin kavram yanilgilarinin
giderilmesinde pek de etkili olmadigi dikkate alinarak kavramsal degisim yaklagimina uygun &gretim
yontem ve tekniklerinin kimya derslerinde kullanilmasi tavsiye edilmistir.

Anahtar Kelimeler: Kimyasal Degisim, Kavram Yanilgilari, Lise Ogrencileri.

GIRIS

Fen egitiminin en genel amaci bilim okuryazari bireyler yetistirmektir. Bilimsel
okuryazar bir bireyin en Oonemli Ozelliklerinden biri de temel fen kavramlarini anlayarak
uygun bir sekilde kullanmasidir (Milli Egitim Bakanligit [MEB], 2005). Kavram 6grenme
yasam boyu devam eden bir siire¢ oldugundan yalnizca okul ortami ile siirli degildir.
Ogrenciler simf ortamina gelirken dgrenecekleri konulara iliskin edindikleri birtakim bilgileri,
fikirleri ve kavramalar1 da beraberinde getirirler. Bu 6n bilgi ve kavramalar bireylerin daha
sonradan Ogrenecekleri iizerinde olumlu ya da olumsuz etki olusturabilirler (Chandran,
Treagust, & Tobin, 1987; Reynolds & Walberg, 1992). Bu yaygin 6n bilgi ve kavramalarin
bir kismi bilimsel ¢evreler tarafindan kabul edilenden farkli fakat 6grencilerin bakis agilarina
gore mantikli ve anlasilirdir (Driver, Guesne, & Tiberghien, 1985; Krause, Kelly, Corkins,
Tasooji, & Purzer, 2009). Ogrencilerin sahip olduklar1 farkli anlamalar birgok arastirmact
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tarafindan farkli terimler kullanilarak adlandirilsa da en yaygin haliyle kavram yanilgisi
(misconception) olarak literatiirde yer almaktadir (Nakhleh, 1992). Baz1 ¢evreler ise bireylerin
sahip olduklar1 bu 6n kavramalarin ‘kavram yanilgisi’ olarak adlandirilmasinin uygun
olmadigint savunmuslar ve ‘alternatif kavramlar’ olarak adlandirilmasint 6ngérmiislerdir
(Driver & Easly, 1987; Dykstra, Boyle, & Monarch, 1992). Bu c¢alismada 6grencilerin
bilimsellikten uzak kavramalar1 en yaygin kullanim sekli olan ‘kavram yanilgilar1” olarak
adlandirilmistir.

Kavramlarin bilimsel anlamda uygun kullanimini artirmada kavram yanilgilarinin
kaynaginin ve 6zelliklerinin bilinmesi 6nem arz etmektedir. Kavram yanilgilari bilgi eksikligi
ile eski ve yeni kavramlar arasinda iligski kurulamamasindan kaynaklandig: gibi bireyin dnceki
yasantisindan edindigi bilgi ve deneyimler ile yeni bilginin yanlis yorumlanmasindan da
kaynaklanabilir (Krause vd., 2009). Bu tiirden yanlis kavramalar fenin diger alanlarinda
oldugu kadar kimya alaninda da siklikla gozlenmektedir. Kimya kavramlarini anlamay1
zorlagtiran birtakim unsurlar vardir. Bunlardan ilki bireyin giinliik yasantisindan edindigi
deneyimlerle iligkilidir. Ornegin, enerji, erime, ¢oziinme gibi birtakim kimyasal terimler
giinliik yasamda da yaygin olarak kullanilmaktadir; ancak bu kavramlarin giinliik yasamda
kullanilis1 ile kimyasal bir terim olarak kullanilis1 farklilik gostermektedir. Bazi kimya
kavramlarinin giinlilk yasamda kullanilmasi 6grencilerde kavram yanilgis1 olusumuna sebep
olabilmektedir (Boo, 1998). Kavram yanilgist olusumunu tetikleyen bir diger unsur ise
ogretmenin sinif igerisinde kullandig1r 6gretim stratejileri ve teknikleridir (Fisher, 1985).
Ogretmenlerin  kimyasal olaylardan bahsederken bilimsel bir dil kullanmasi oldukca
onemlidir. Ornegin, 6gretmen su molekiiliinii agiklarken ‘su oksijen ve hidrojen icerir’
ifadesini kullanirsa, yeterli 6n bilgiye sahip olmayan 6grenciler suyu oksijen ve hidrojenden
olusan bir karisim olarak algilayabilirler (Andersson, 1986). Kavram yanilgisi olusumuna
etki eden unsurlardan biri de kimya derslerinde okutulan ders kitaplaridir (De Posada, 1999).
Kimya konular1 genel olarak anlasilmasi zor soyut kavramlar icermektedir. Kimyanin bu
dogal yapis1 da kavram yanilgisi olusumuna yol agmaktadir (Gabel, 1999).

Ogrencilerde rastlanan bu kavram yanilgilarinin ortaya ¢ikarilarak giderilmesine
calisilmasi kimya kavramlarinin bilimsel olarak kullanimimi saglamada onemlidir. Kavram
yanilgilar1 6n smif tartismasi, miilakat, kavram haritasi, kagit-kalem testi gibi yontemler
kullanilarak tespit edilebilir. So6zlii ve yazili yontemleri bir arada kullanmak kavram
yanilgilarinin ortaya ¢ikarilmasinda daha giivenilir sonuglar vermektedir (Krause vd., 2009;
Schmidt, 1997). Kagit-kalem testleri ¢oktan segmeli test, iki basamakli ¢oktan se¢meli test ya
da acik uclu sorulardan olusabilir. Her bir ¢coktan se¢meli test maddesinde bir dogru cevap ve
ogrencilerde rastlanabilecek kavram yanilgilarini igeren {i¢ ya da dort geldirici bulunmaktadir
(Bilgin & Geban, 2006; Pinarbasi, Canpolat, Bayrak¢eken & Geban, 2006). iki basamakli
coktan se¢meli testlerde ise her bir test maddesinin ilk basamagy, iki, li¢ ya da dort segenekten
olusan bir soru igerirken ikinci basamagi birinci basamaga verilen cevaba muhtemel nedenleri
icerir. Iki basamakli sorularda, ikinci basamak agik uglu ya da goktan segmeli formatta
olabilmektedir (Ozmen, Demircioglu, & Demircioglu, 2009; Tan, Taber, Goh, & Chia, 2006).
Bu gibi yontemler kullanilarak, 6grencilerin kimya konularinda sahip olduklar1 kavram
yanilgilari tespit edilmistir (Garnett, Garnett, & Hackling, 1995).

Kavram yanilgilarinin siklikla gorildiigii konulardan biri de kimyasal degisim
konusudur (Barker & Millar, 1999; Eilks, Moellering & Valanides, 2007). Kimyasal degisim
ile ilgili kavramlarin anlasilmasinda maddenin tanecikli yapisinin goz oniinde bulundurulmasi
oldukca onemlidir. Maddenin tanecikli yapisinin soyut olmasi nedeniyle, &grencilerde
kimyasal degisim konusunda kavram yanilgilar1 goézlemlenmektedir. Kimyasal degisim
konusu ilkogretim Fen ve Teknoloji Programi’nda ilk olarak 4. simifta bahsedilmekte (MEB,
2005), sonra sirastyla ilkogretim 6. smifta ve 8. sinifta (MEB, 2006) ve daha sonra da detayh
olarak ortadgretim 9. sinif Kimya Dersi Ogretim Programi’nda (MEB, 2011) anlatilmaktadir.
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Ancak, kimyasal degisim konusu diger kimya konularinin da anlagilmasinda 6nemli temel
kavramlart igermektedir. Kimyasal degisim konusuna iligkin kavramlar ogretilirken bu
kavramlarin hem makroskobik hem de mikroskobik boyutta ele alinmasma dikkat edilmesi
son derece Onemlidir. Makroskobik agidan, kimyasal degisim baslangictaki maddelerin
gozden kaybolmasi ve yeni maddelerin ortaya ¢ikmasi olarak diisiiniilebilir. Ote yandan
mikroskobik olarak, kimyasal degisim atomlarin yeniden diizenlenmesi olarak ifade edilebilir
(Solsona, Izquierdo & de Jong, 2003; Stavridou & Solomonidou, 1998). Yapilan ¢aligmalar,
ogrencilerin biiyiik bir kismimin kimyasal degisim ile fiziksel degisimi birbirinden ayirt
etmede zorlandiklarin1 gostermistir (Ahtee & Varjola, 1998; Eilks vd., 2007; Hesse &
Anderson, 1992; Stavridou & Solomonidou, 1998). Bu gii¢liigiin baslica nedeni ise
Ogrencilerin kimyasal degisimi tanecik boyutunda (mikroskobik olarak) diisiinmemeleri,
aksine kimyasal degisimi gdzlenebilen birtakim 6zelliklerle (renk degisimi, gaz cikisi, gibi)
(makroskobik olarak) agiklamalaridir. Halbuki g6zlenebilen degisiklikler (renk degisimi gibi)
hem fiziksel hem de kimyasal degisimde goriilebilmektedir. Ayrica baz1 d6grencilerin fiziksel
ve kimyasal degisimi birbirinden ayirt etmede kullandiklar kriterler yeterli degildir (Palmer
& Treagust, 1999). Ornegin, baz1 dgrenciler kimyasal degisim olabilmesi igin baslangicta iki
maddenin olmast gerektigini diislinlirken bazi 6grenciler ise yeni bir maddenin olusmasi
gerektigi goriisiindedirler. Ogrencilerin yeni maddeden neyi kast ettiklerinin de aciga
kavusturulmast 6nemlidir ¢iinkii baz1 6grenciler yeni maddeyi baslangigtaki maddeden farkl
olan madde olarak tanimlamaktadirlar. Bu durumda, bir tuzun suda ¢6ziinmesi sonucu olusan
tuzlu suyu 6grenciler yeni madde olarak diisiinebilmektedir. Fiziksel ve kimyasal degisimi
ayirt etmede 6grencilerin siklikla kullandiklar bir diger yetersiz kriter de ‘geri doniligim’ diir
(Eilks vd., 2007; Johnson, 2000). Halbuki biitiin fiziksel degisimlerde ve baz1 kimyasal
degisimlerde geri doniisiim miimkiindiir.

Yapilan uluslararast ¢aligmalar Ggrencilerin  kimyasal degisim ile ilgili kavram
yanilgilarin1 ortaya koymustur (Ahtee & Varjola, 1998; Andersson, 1986; Barker & Millar,
1999; Hesse & Anderson, 1992; Johnson, 2000; Reynolds & Brosnan, 2000; Solsona vd.,
2003). Genel olarak, 6grencilerin mumun yanmasi (Reynolds & Brosnan, 2000), demirin
paslanmasi gibi olaylar1 yorumlamada ve kimyasal degisimlerde kiitlenin korunumunu
(Barker & Millar, 1999) aciklamada birtakim yamlgilarinin oldugu goriilmiistiir. Ogrenciler
kimyasal olaylar1 tanecik boyutunda yorumlamada sorun yasamiglardir ve yeteri kadar
bilimsel agiklamalar yapamamislardir. Ulkemizde dgrencilerin temel fen kavramlarini ya da
kimya kavramlarini inceleyen bazi ¢alismalarda az da olsa kimyasal degisim kavramlarina yer
verilmistir (Ayas & Demirbas, 1997; Birinci Konur & Ayas, 2008; Ozmen,
Karamustafalioglu, Sevim, & Ayas, 2002; Sokmen & Bayram, 1999). Uluslararast ¢alisma
bulgularina paralel olarak, bu ¢aligmalarda da genel olarak, 6grencilerin 6zellikle de giinliik
hayatta yer alan fiziksel ve kimyasal olaylar1 yorumlamada birtakim yanilgilarinin oldugu
tespit edilmistir ve Ogrencilerin kimyasal degisim kavramini yeteri kadar dgrenemedikleri
sonucuna varilmistir. Ayrica, llkemizde kimyasal degisim konusunda ilkdgretim 6. siif
Ogrencileri (Ayvact & Senel Coruhlu, 2009), ilkégretim 8. simif Ogrencileri (Ardac &
Akaygun, 2004), ortadgretim 9. sinif 6grencileri (Aslan, 2010) ve siif 6gretmeni adaylar
(Demircioglu, Ozmen, & Demircioglu, 2006) ile birtakim ¢aligmalar yapilmistir. Ornegin,
Sokmen, Bayram ve Yilmaz (2000) 5, 8 ve 9. sinif 6grencilerinin fiziksel degisim ve kimyasal
degisim kavramlarini anlama seviyelerini arastirmistir. Sonugta, 5. siniftan 9. sinifa dogru
ogrencilerin dogru yanit sayisinda bir artis goriilmesine ragmen Ogrencilerin verdikleri
cevabin nedenine iliskin  yaptiklar1  agiklamalarin  bilimselliginde  ayn1  artis
gozlemlenememistir. Genel olarak, 6grencilerin fiziksel ve kimyasal degisim kavramlarinin
yiizeysel oldugu ve baz1 6grencilerde kavram yanilgilarinin goriildiigi tespit edilmistir. Su
ana kadar yapilan ¢alismalar incelendiginde, iilkemizde ortadgretim 10. simif 6grencilerinin
kimyasal degisim kavramlarini inceleyen calismalara literatiirde pek rastlanamamistir.
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Ortadgretim programinda 10. smiftan itibaren kimya konularinin yogunlugu artmakta ve
Ogrencilerin bu soyut konulart anlayabilmeleri i¢in temel kimya kavramlarindan olan
kimyasal degisim konusunda yeterli bilgiye sahip olmalar1 gerekmektedir. Ogrenciler 10.
smifa geldiklerinde kimyasal degisim konusunu hem ilkdgretim 4, 6 ve 8. siif seviyesinde
hem de ortaggretim 9. smif seviyesinde gérmiis olduklarindan 10. smif 6grencilerinin bu
konuda kavramlarinin irdelenmesi 6nemlidir. Bu ¢alismada 10. smif dgrencilerinin kimyasal
degisim konusunda sahip olduklar1 kavramlar iki basamakli test kullanilarak tespit edilmistir.
Ayrica, bu calismada oOgrencilerin s6z konusu kavramlari okul tiirline gore de
karsilastirilmistir.

YONTEM

Bu c¢alismada deneysel olmayan nicel arastirma desenlerinden betimsel yontem
kullanilmistir. Betimsel yontem, mevcut durumu yansitmayi esas alir (Fraenkel & Wallen,
2003).

a) Orneklem

Arastirmanin 6rneklem grubu, Tirkiye’de biiyiik bir sehirde bulunan iki farkl lisede
ogrenim goren 10. smif 6grencileridir. Calismaya, 65’1 Anadolu Lisesi ve 35’1 Genel Lise
dgrencisi olmak iizere toplam 100 6grenci katilmistir. Orneklemin %351 ’ini kiz, %49 unu ise
erkek Ogrenciler olusturmaktadir. Ayni ¢evrede bulunan okullara devam eden 6grenciler
sosyo-ekonomik bakimdan orta diizeydeki ailelerden gelmektedirler.

b) Veri Toplama Araci

Bu calismada 6grencilerin kimyasal degisim konusundaki kavramlarimi tespit etmek
amaciyla iki basamakli 10 soru igeren Kimyasal Degisim Kavram Testi (KDKT)
kullanilmigtir (Kingir, Geban, & Gunel, 2013). Giinliik hayatta karsilagilan olaylarla ilgili her
bir sorunun ilk asamasinda g¢oktan se¢meli bir soru sorulmus, ikinci asamada ise ilk
asamadaki soruya verilen cevabin nedeninin acgiklanmasi istenmistir. Coktan seg¢meli
sorulardaki c¢eldiriciler 6grencilerin sahip olabilecegi kavram yanilgilarini icerecek sekilde
hazirlanmigtir. Testin giivenirlik katsayisi 0.80 olarak bulunmustur. Bu testte yer alan
maddelerden biri Sekil 1°de gosterilmistir.

7. 1 Civinin paslanmasi nasil bir olaydir?

a. Fiziksel bir olaydir.
b. Kimyasal bir olaydir.

7.2 Bir 6nceki soruya verdiginiz cevabin nedenini agiklayiniz.

Sekil 1. Kimyasal Degisim Kavram Testi Ornek Sorusu

¢) Uygulama

Ulkemizde, &grenciler kimyasal degisim kavramlar1 ile ilk olarak ilkdgretim
seviyesinde karsilagmakta ve daha sonra ortadgretim 9. sinifta bu konuyu ayrintili olarak
gormektedirler. Bu durumda 10. sinifa gelen bir 6grenci kimyasal degisim konusunda formal
bir egitim siirecinden ge¢mis olmaktadir. Arastirmacilar i¢in uygunlugu goéz Oniinde
bulundurularak secilen bir Anadolu Lisesine ve bir Genel Liseye devam eden 10. smif
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Ogrencilerine Kimyasal Degisim Kavram Testi egitim-6gretim yilinin basinda uygulanmustir.
Ogretmenler ile yapilan informal gériismeler ve 6gretmenlerin ders planlariin incelenmesi
sonucunda, iki okulda da kimya Ogretmenlerinin 9. sinifta kimya derslerinde geleneksel
yaklagimi takip ettikleri sonucuna varilmistir. Buna gore, ogretmenler derslerinde diiz
anlatim, soru-cevap ve tartigma tekniklerine yer vermislerdir. Okulun kimya laboratuvarini
hi¢ kullanmayip, nadiren smif icerisinde gosteri deneyleri yapmuslardir. Ulkemizde, her ne
kadar son yillarda yapilandirmaci 6grenme teorisi esas alinarak 6grenci merkezli yaklasimlara
uygun olarak Ogretim programlari degistirilse de (MEB, 2011) okullarda halen bazi
ogretmenler derslerinde geleneksel yaklagimi takip etmektedir (Acat, Anilan, & Anagun,
2010).

d) Analiz

Kimyasal Degisim Kavram Testi’nde yer alan birinci basamaktaki sorular ¢oktan
secmeli oldugundan dogru cevaplar 1, yanls olanlar ise 0 olarak puanlandirilmistir. ikinci
basamaga verilen yazili cevaplar ya da acgiklamalar; tam anlama, kismen anlama, kavram
yanilgist ve anlamama Kkategorilerinde degerlendirilmistir. Ag¢ik ug¢lu sorularin analiz
edilmesinde bu tip kategoriler ulusal ve uluslararasi ¢esitli ¢alismalarda da kullanilmistir
(Abraham, Gryzybowski, Renner, & Marek, 1992; Calik, Ayas, & Unal, 2006). Buna gore,
ogrenci cevabi bilimsel bilgilerle tutarlilik gosteriyorsa tam anlama; bilimsel bilgilerle tam
olarak tutarli degil ve yiizeysel ifadeler igeriyorsa kismen anlama; bilimsel bilgilerle
celisiyorsa kavram yanilgisi; soru ile alakali olmayan veya bilmiyorum seklinde ifadeler
iceriyorsa, soru tekrar edilmisse ya da cevap verilmemisse anlamama olarak kodlanmistir. Bu
kategorilerden tam anlama 2, kismen anlama 1, kavram yanilgis: ve anlamama da 0 olarak
puanlandirilmistir. Her bir soru i¢in beklenen bilimsel dogru ifadeler Ek 1°de gosterilmistir.

Ikinci basamaktaki yazili cevaplarin kodlanmasinin ilk asamasinda birkag &grencinin
yazili cevaplart aragtirmacilar tarafindan ayri ayri kodlanmistir ve %90 oraninda tutarlilik
saglanana kadar kodlamalar devam etmistir. Sonrasinda arastirmacilardan biri kodlama
islemini tamamlamustir. Ogrencilerin Kimyasal Degisim Kavram Testi’ne verdikleri
cevaplardan elde edilen veriler Bagimsiz t-testi kullanilarak okul tiirline gore
karsilastirilmistir.

BULGULAR ve YORUMLAR

Ogrencilerin Kimyasal Degisim Kavram Testi’ne verdikleri cevaplar analiz edilmis ve
sorulara iligkin 6grenci cevap yiizdeleri Tablo 1°de gosterilmistir.

Tablo 1 incelendiginde, sorularin ilk basamagina verilen dogru cevap yiizdelerinin
genel olarak yiiksek oldugu goriilmektedir. Ancak, her bir sorunun ikinci basamagina verilen
cevaplardan elde edilen kategorilerin ylizdeleri incelendiginde, 6grencilerin kimyasal degisim
kavramlarii yeterince anlamadiklar1 ve kavram yanilgilarinin oldugu goze carpmaktadir.

Birinci soruda 6grencilere mumun yanmast olaymnin fiziksel mi yoksa kimyasal mi
oldugu sorulmustur. Ogrencilerin %90’1 mumun yanmasimin kimyasal oldugunu diisiinmiis
olmasma ragmen bu olayin nedenine iliskin agiklamalarin ancak %9’u bilimsel bilgilerle
tutarhilik gdstermistir (“Mum O ile tepkimeye giriyor ve yapisi degisiyor”). Ogrencilerin
cogunlugu (%70) mumun yanma olaymin nedenini agiklarken genelleme yoluna giderek
(“Yanma olaylar1 kimyasaldir”) ya da geri doniistiiriilemeyecegini belirterek (“Eski haline
geri donmez”) yeterince bilimsel olmayan ylizeysel cevaplar vermislerdir. Anlamama
kategorisinde olan li¢ 6grenci ise “Ciinkii bir enerji harcaniyor” seklinde alakasiz cevaplar
vermislerdir. Ogrencilerin %18’inin cevaplarinda kavram yanilgisi tespit edilmistir. Mumun
yanmasi olaymin fiziksel oldugunu diisiinen Ogrencilerde rastlanan kavram yanilgilari
sunlardir: “Sadece 1s1 yiiziinden sekli degisir”, “Mumu yaktiktan sonra mum erir ve tekrar
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eski haline getirebiliriz”, “Mumun yanmasi sonucu yeni bir madde ortaya ¢ikmaz”, “Mumun
yapisinda bir degisiklik olmaz”, “Hal degistirme olur”. Ote yandan mumun yanmasi olayini
kimyasal olarak diistinen 6grencilerde de kavram yanilgilar1 goriilmistiir: “Dis goriiniisiinde
degisiklik meydana gelmediginden kimyasal bir olaydir”, “Yanan fitil tekrar kullanilamaz,
fitilin yapisinda degisim meydana gelir”

Tablo 1. Ogrencilerin Sorulara Verdikleri Cevap Yiizdeleri

I. Basamak 1l. Basamak
Sorular D Y TA K KY AN
1. Mumun yanmasi olay1 fiziksel midir yoksa
kimyasal midir?

90 10 9 70 18 3

2. Buzun su haline gelmesi olayi fiziksel midir yoksa

kimyasal midir? 99 1 38 56 4 3

3.Tuzun su igerisine atilarak karistirilmasi olay1

fiziksel midir yoksa kimyasal midir? o7 3 43 4l 12 4

4. Soguk giinde odanin caminda su damlaciklarinin

olusmasi olayi fiziksel midir yoksa kimyasal midir? 100 0 24459 22

5.Glmiis yiiziigiin zamanla kararmasi olayr fiziksel

midir yoksa kimyasal midir? 8 5 3% 39 5

6. Elektronik terazideki mum tutusturuldugunda

terazide okunan deger nasil degisir? 36 61 6 10 4 39

7. Civinin paslanmasi olay1 fiziksel midir yoksa

kimyasal midir? 97 3 46 42 3 9

8. Civi paslandiginda kiitlesi nasil degigir? 65 31 29 8 22 4

9. Civinin paslanmasi ile ilgili hangi ifadeler

dogrudur? 56 38 10 32 13 45

10. Kibritin yanmasi olayr ekzotermik midir yoksa
endotermik midir?

Not. D: Dogru, Y: Yanlis, TA: Tam Anlama, KA: Kismen Anlama, KY: Kavram Yanilgisi, ANL:
Anlamama

83 17 66 3 5 26

Ikinci soruda 6grencilere buzun su haline gelmesi olaymnin fiziksel mi yoksa kimyasal
m1 oldugu sorulmustur. Bu soruya sadece bir 6grenci yanlis cevap vermistir. Dogru cevap
veren Ogrencilerin cogunlugu tam anlama (%38) ve kismen anlama (%56) kategorilerinde
cevaplar verirken sadece 4 0grencide kavram yanilgisi goriilmiistiir. Tam anlayan dgrenciler,
“Buz sudan olustugundan dolay1r buzun su olmasi durumunda maddenin yapist degismez” ve
“Sicaklik artinca buzdaki molekiiller birbirlerinden uzaklasarak sivilagir” gibi cevaplar
verirken kismen anlayan oOgrenciler, “Hal degisimi olur” ve “Dis goriiniisii degisir” gibi
cevaplar vermislerdir. Kavram yanilgisinin goriildiigii 6grenciler ise “Buzu eski haline
getiremeyiz” gibi cevaplar vermislerdir. Anlamama kategorisinde olan dgrencilerin bir kismi
“Bir ¢6ziilme oldugunu diistiniiyorum. O da kimyaya girer” gibi yanlis cevaplar verirken bir
kism1 da herhangi bir agiklama yapmamustir.

Ucgiincii soruda tuz su igerisine atilip karistirildiginda nasil bir degisim oldugu
sorulmustur. Tuzun suda c¢oziinmesi olaymin fiziksel ya da kimyasal olarak
smiflandirilmasinda birtakim goriis ayriliklar: vardir (Palmer & Treagust, 1999). Ancak genel
kabul goren goriis, tuzun suda c¢oziindiiglinde iyonlarma ayristigi, farkli bir maddeye
doniismedigi ve fiziksel yontemlerle tuz ve suyun elde edilebilmesinden dolayr tuzun suda
¢oziinmesinin fiziksel oldugu yoniindedir. Tuzun suda ¢6ziinme olaymi kimyasal olarak
siiflandiran bilim insanlart ise, tuzun kati halde iken icerdigi iyonlar arasinda giiclii iyonik
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baglar oldugunu ve elektrigi iletmedigini; fakat tuzun suda ¢6ziindiigiinde iyonlarina
ayristigini, iyonlar arasinda ¢ekim kuvvetlerinin artik olmadigimni ve tuzlu suyu elektrigi
iletmesinden dolay1 da yeni bir madde olarak diisiinmektedirler. Ulkemizde ilkogretim ve
ortaggretim okullarinda Ogrencilere tuzun suda ¢Ozlinmesi fiziksel bir degisim olarak
anlatilmaktadir. Bu nedenle de bu sorunun degerlendirilmesinde tuzun suda ¢oziinmesi
fiziksel olarak diiglinlilmistiir. Tuzun suda ¢oziinmesi olayin1 97 Ogrenci fiziksel olarak
siniflandirirken sadece 3 6grenci kimyasal olarak siniflandirmistir. Tuzun suda ¢6éziinmesini
kimyasal olarak diisiinen 6grencilerden ikisi bilimsel agiklamalarda bulunamamislar, “Tuz
¢Oziinerek halini degistirir” ve “Tuz eridigi zaman geri donmez” cevaplarini vermislerdir.
Ancak bir 6grenci “Coziinme olaylar1 kimyasaldir ¢linkii iyonlaria ayrilir ve yapist degisir”
seklinde kismen dogru bir agiklama yapmistir. Tuzun suda ¢6ziinme olayimi fiziksel olarak
siiflandiran 6grencilerden tam anlama seviyesinde olanlar (%43) “Tuz su igerisinde sadece
¢oziiniir, su buharlastirildiginda tekrar tuz elde edilir” gibi; kismen anlayanlar (%41) “Geri
doniistimii vardir” gibi; kavram yanilgist olanlar (%12) da “Tuz suyun iginde erir”, “Tuz
pargaciklar1 sadece kiiclik parcalara ayrilmistir. Buharlagtirma ile tuz aymi hale gelir” gibi
aciklamalarda bulunmuglardir. Anlamama kategorisinde bulunan Ggrencilerin bir kismi
aciklama yapmazken bir kismi da “Cayimn sicakligiyla eriyor seker” gibi alakasiz cevaplar
vermislerdir.

Doérdiincii soruda soguk bir giinde odanin caminin i¢ ylizeyinde su damlaciklarinin
olusmasinin nasil bir olay oldugu sorulmustur. Ogrencilerin tamanmi bu olaymn fiziksel
oldugunu belirterek dogru cevabi vermislerdir. Fakat nedenine dair aciklamalar
incelendiginde Ogrencilerin %24’ tam anlama, %45’i kismen anlama ve %9’u kavram
yanilgis1 kategorisinde cevaplar vermiglerdir. Tam anlayan ogrenciler “Su buhar1 disaridaki
soguk havanin soguttugu cama carpar. Burada yogunlasarak buhar suya doniisilir” gibi,
kismen anlayan Ogrenciler “Hal degisimi olayidir” gibi, kavram yanilgisina sahip 6grenciler
ise “Buz tutan camin iizerindeki buzun erimesiyle su damlaciklar1 olusur”, “Gaz
stiblimleserek sivi hale gecmistir” “Havanin su haline gelmesi olay1 fiziksel bir olaydir” gibi
cevaplar vermiglerdir. Anlamama kategorisinde bulunan 6grencilerin bir kismi1 cevabi bos
birakirken bir kismi da “Ciinkii disaris1 soguk igerisi sicak oldugundan sicak sogugu cektigi
icin” gibi yanlis cevaplar vermislerdir.

Besinci soruda giimiis yiiziiglin kararmasiin nasil bir olay oldugu sorulmustur. Bu
soruya ogrencilerin %851 dogru olarak ‘kimyasal’ cevabinm1 vermislerdir. Ogrenci
aciklamalarinin ¢ogunlugu tam anlama (%39) ya da kismen anlama (%37) kategorisinde olup
sadece %9’u kavram yanilgis1 kategorisindedir. Ogrencilerden tam anlayanlar “Giimiis
havadaki maddelerle tepkimeye girerek kararmaya baglamistir” gibi, kismen anlayanlar
“Kararma olaylar1 kimyasaldir”, “Maddenin yapis1 degismistir” gibi ve kavram yanilgisi
olanlar “Sadece dis goriiniisii degisir”, “Ozel bir siviyla tekrar eski haline doner”, “Yiiziigiin
yapist degil dis gorlinlisii degisir”, “Molekill yapisinda degisiklik oldugu i¢in” gibi
aciklamalarda bulunmuslardir. Anlamama kategorisinde olan Ogrenciler ya cevabi bos
birakmislar ya da “Giimiis yiiziik kararmasinin nedeni ¢ok fazla suya girip ¢iktigindan fiziksel
bir olaydir” gibi yanlis cevaplar vermislerdir. Baz1 6grenciler de giimiisiin havadaki oksijen
ile tepkimeye girdigini diisiinmiislerdir. Halbuki metalik glimiisiin normal kosullarda sadece
havadaki oksijen ile tepkimeye girmesi zordur (Watt, 2002). Giimiisiin kararmasi olay1 i¢in
ortamda oksijenin yaninda mutlaka kiikiirtli bilesiklerin (H2S) de olmasi gerekir. Oksijenli
ortamda, metalik giimiis H,S ile tepkimeye girerek kararir (Ag,S) (Suchocki, 2004).

Altinct soru da birinci soru gibi mumun yanmast ile ilgili olup su soru sorulmustur: Bir
mum elektronik terazinin kefesine konularak tartiliyor ve sonra da tutusturuluyor. Bir saat
sonra terazide okunan deger ilk okunan degere goére nasil degisir? Bu soruya Ogrencilerin
%36’s1 ‘azalir’ dogru cevabini verirken, %61°i ‘degismez’ cevabini vermistir. Ogrencilerin
%31 ise bu soruyu bos birakmigtir. Bu soruya verdikleri cevaba iligkin yapilan agiklamalar
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incelendiginde tam anlayan (%6) ve kismen anlayan (%10) 6grenci yiizdelerinin oldukca
diisiik oldugu goze carpmaktadir. Ogrencilerin 6nemli bir gogunlugu kavram yanilgist (%45)
ya da anlamama (%39) kategorisinde aciklamalarda bulunmuslardir. Tam anlayan 6grenciler,
“Mumun bir kismi eridi bir kismi1 yandi, o ylizden azalir”, “Yanma tepkimesi sonucu olusan
gaz havaya yayildigi i¢in mumdan geriye kalanlarin kiitlesi azalir” gibi ve kismen anlayan
Ogrenciler “Yanmayla kiitle kaybi1 olusur” gibi agiklamalarda bulunmuslardir. Kavram
yanilgist olan 6grencilerden mumun yandiktan sonra kiitlesinin degismedigini belirtenler
“Mum fiziksel bir degismeye ugrar, bu nedenle kiitlesi sabittir”, “Sadece sekli degisir”, “Mum
yanmaz sadece erir. O yiizden degismez” gibi yorumlar yaparken, mumun yandiktan sonra
kiitlesinin azaldigim belirtenler “Mum erir ve kiitlesi hafifler” , “Ip yanar, kiitlesi azalir”,
“Yanarken igerisindeki 1s1y1 disar1 verir ve 1s1s1 azalir” gibi yorumlar yapmislardir. Anlamama
kategorisinde olan Ogrenciler ise ya acgiklama yapmamuislar ya “Mum dagilir” gibi alakasiz
cevap vermisler ya da “Kiitlesi degismez” diyerek sorunun birinci basamagina verdikleri
cevabi tekrar etmisglerdir.

Yedinci, sekizinci ve dokuzuncu maddelerde demir ¢ivinin paslanmasi ile ilgili sorular
sorulmustur. Yedinci soruda demir ¢ivinin paslanmasi olayinin fiziksel mi kimyasal mi
oldugu sorulmustur. Hemen hemen biitlin o6grenciler (%97) ‘kimyasal’ segenegini
isaretleyerek soruyu dogru olarak cevaplandirmiglardir ve 6grencilerin ¢gogunlugu tam anlama
(%46) ve kismen anlama (%42) kategorisinde aciklama yapmislardir. Sadece 3 6grencide
kavram yanilgisi tespit edilmistir. Demir ¢ivinin paslanmasi ve giimiis yiiziigiin kararmasi
olay1 birbirine benzeyen olaylar olmasina ragmen 6grenci dogru cevap yiizdelerinde farklilik
goriilmektedir. Demir ¢ivinin paslanmasi olayma &grencilerin %97°si kimyasal cevabini
verirken bu oran glimiis yiiziglin kararmasi olaymnda %85°tir. Bunun nedeni paslanma
olaylarmin kararma olaylarina nispeten daha fazla kimyasal degisimlere Ornek olarak
verilmesi olarak agiklanabilir. Ogrencilerden tam anlayanlar “Demir O, gaz1 ile tepkimeye
girer ve kimyasal bir tepkime gerceklesir” gibi cevaplar vermislerdir. Bu cevap bilimsel
anlamda kabul edilebilir cevaba yakin oldugu i¢in tam anlama kategorisinde
degerlendirilmesine ragmen bu cevapta eksiklik vardir. Paslanmanin olabilmesi i¢in ortamda
hem O, gazi hem de su (ya da nem) bulunmasi gerekir. Bunlardan herhangi biri eksik
oldugunda paslanma gerceklesmez (Suchocki, 2004). Higbir 6grenci cevabinda paslanma
olabilmesi i¢in ortamda su (ya da nem) olmasi gerektigi yer almamstir. Ote yandan kismen
anlayan Ogrenciler “Paslanma olaylar1 kimyasaldir” gibi ve kavram yanilgisi olanlar
“Kimyasal bir olaydir ¢linkii ¢ivi giineste durdugu zaman yanar ve paslanir”, “Oksitlenme
zimpara ile diizelir” gibi ifadelerle diislincelerini desteklerken anlamama kategorisinde olan
ogrenciler ya hi¢ agiklama yapmamis ya da “Fiziksel cevreden etkileniyor” gibi yanlis
cevaplar vermiglerdir.

Sekizinci soruda ise demir c¢ivinin paslandiinda kiitlesinin ilk durumuna gore nasil
degistigi ile ilgili 6grenci diisiincelerini almak amaglanmistir. Bu soruda 6grencilerin %65°1
dogru olarak ‘artar’ secenegini isaretlerken, %15°1 ‘azalir’ ve %16’s1 ‘degismez’ segeneklerini
isaretlemislerdir. ~ Ogrencilerin isaretledikleri segeneklere dair yaptiklar1 agiklamalar
incelendiginde ise tam anlayan (%29) ve kismen anlayan (%8) 6grencilerin azinlikta oldugu
goriilmektedir. Ogrencilerin %22’si kavram yanilgisina sahip olurken énemli bir ¢ogunlugu
(%41) demirin paslanmasinda kiitle degisimi ile ilgili bir fikir beyan edememis ya da “Civi
uzun zaman agik havada kalinca paslanmaya baglar” gibi alakasiz cevaplar vermislerdir.
Ogrencilerden tam anlayanlar “Fe elementi O; ile bilesik olusturdugu icin artar” gibi
aciklamalar yaparken, kismen anlayanlar “Artar ¢linkii paslanma igleminde i¢ine O de girer”
gibi acgiklamalar yapmislardir. Baz1 6grencilerde, “Paslaninca sadece dis goriiniisii degisir,
kiitlesi degismez”, “Artar, iizerine fazladan bir kiitle gelir”, “igerisindeki oksijen miktari
artar”, “Azalir ¢linkii igindeki molekiiller pargalanir”, “Azalir ¢iinkii O, ile tepkimesinde
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sonra demirin bir kismi1 ugar”, “Oksijen demirle etkilesime girince demirin bir kismi ¢iiriir ve
kiitlesi azalir" gibi kavram yanilgilar: goriilmiistiir.

Dokuzuncu soruda ise 0grencilere iki kavram yanilgist ve bir dogru olmak lizere ii¢
ifade verilmis ve bunlardan hangisinin dogru oldugu sorulmustur. Ogrencilerin %56’s1 dogru
olan “Civinin pasi temizlenirse, ¢ivinin kiitlesi ilk duruma gore daha hafif olur” ifadesini
isaretlerken, diger 6grenciler “Soguk c¢ivinin paslanmasina sebep olur” (%9) ve “Paslanma
esnasinda demir baska elementlere doniisiir” (%29) kavram yanilgilarini isaretlemislerdir. Bir
onceki soru gibi bu soruda da anlamayan Ogrenciler 6nemli bir ¢ogunlugu olustururken
(%45), tam anlayan 6grenciler oldukea diisiik olup (%10) kismen anlayan 6grenci sayist ise
nispeten orta diizeydedir (%32). Ogrencilerden tam anlayanlar “Paslanirken demir ile oksijen
tepkimeye girer, pas silindiginde demirin de bir kism1 gider”; kismen anlayanlar “Civinin bir
kism1 paslanir ve eger o pasi temizlersek geriye kalan kismin kiitlesi azalir” ve kavram
yanilgis1 olanlar “Sicaklik farki ¢ivide catlaklar olusturur ve paslanmasi kolaylasir”,
“Paslanmada ¢ivi 6z kaybeder. Baska elementlere doniisiir”, “Civinin pasi dis yiizeyinin
deforme olmasi ile ilgilidir. Paslanan yerin de belirli bir kiitlesi vardir” gibi ifadeler
kullanirken anlamama kategorisinde olan &grenciler ya cevabi bos birakmiglar ya da
“Soguktan dolay1r ¢ivi paslanir” seklinde cevaplar vererek sorunun birinci basamaginda
isaretledikleri ifadeyi tekrar etmislerdir.

Son soru da yanma olayi ile ilgili olup 6grencilere kibritin yanma olaymin ekzotermik
mi yoksa endotermik mi oldugu sorulmustur. Ogrencilerin ¢ogunlugu (%83) yanma olaymin
ekzotermik oldugunu diisiiniirken %17’si bu olayin endotermik oldugunu diisiinmiistiir. Tam
anlayan 0grenciler (%66) “Is1 ve 151k enerjisi agiga ¢ikar” gibi agiklamalar yaparken, kismen
anlayan oOgrenciler (%3) “Yanma olaylarinin hepsi ekzotermik” gibi genel ifadeler
kullanmislardir. Ogrencilerin sadece %5’inde kavram yamlgis1 goriilmiis ve bu dgrenciler
“Kibritin yanmasi i¢in bir 1s1ya ihtiya¢ vardir. Yani 1s1 alir, endotermiktir” seklinde yorumlar
yapmislardir. Bazi ogrenciler (%26) ise ya hi¢ aciklama yapmamis ya da “Kibritin
yanmasinda kibrit bir siire sonra bitmeye baslar” gibi alakasiz cevaplar vermislerdir.

Ogrencilerin kimyasal degisim kavramlarin1 anlamalarinda okul tiiriine gore farklilik
olup olmadig1 da bu galismada arastirilmistir. Ogrencilere ait Kimyasal Degisim Kavram
Testi (KDKT) verilerinin betimsel istatistik degerleri incelendiginde Anadolu Lisesi’nde olan
ogrencilerin (Ort.=19.12) Genel Lisede olan dgrencilere (Ort.=15.11) gore kimyasal degisim
konusunda kavramlar1 anlama diizeyleri daha yiiksektir. Ogrenciler arasinda okul tiiriine gdre
KDKT sonuglarinda anlamli fark olup olmadigini tespit etmek amaciyla bagimsiz t-testi
yapilmistir. Buna gore Ogrencilerin kimyasal degisim kavramlarini anlama diizeyleri
bakimindan okul tiiriine gére anlamli bir farklilik mevcuttur. Genel Lise ve Anadolu Lisesi
ogrencileri arasinda Anadolu Lisesi 6grencileri lehine istatistiksel olarak anlamli fark vardir, t
(98) =5.11, p < 0.001, & = 0.05).

Ogrencilerin KDKTde yer alan sorulara verdikleri cevaplar analiz edilerek sorulara
iliskin 6grenci cevap yiizdeleri okul tiirtine gore karsilastirilarak Tablo 2°de gdsterilmistir.

Tablo 1 incelendiginde Anadolu Lisesi dgrencilerinin kimyasal degisim kavramlarini
Genel Lise ogrencilerine gore daha iyi anladiklari sdylenebilir. Ozellikle de bazi soru
maddelerinde (4, 5, 7, 8 ve 9), tam anlayan 6grenci yiizdesinde okullara gore ciddi farkliliklar
vardir. Genel Lise 6grencileri ile karsilagtirildiklarinda Anadolu Lisesi 6grencilerinin bu soru
maddelerine verdikleri dogru cevap yiizdelerinin genellikle yiiksek olmasi ile birlikte
verdikleri cevabin nedenine iliskin yaptiklar1 aciklamalar da oldukca bilimseldir. Bu goriis ile
paralel olarak, Anadolu Lisesi 6grencilerinde rastlanan kavram yanilgilar1 yiizdesi de Genel
Lise 6grencilerininkine gore daha diistiktiir.
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Tablo 2. Anadolu Lisesi (AL) ve Genel Lise (GL) Ogrencilerinin Sorulara Verdikleri Cevap Yiizdeleri

I. Basamak 1l. Basamak

Sorular Okul D Y TA K KY AN
1. Mumun yanmasi olay1 fiziksel midir yoksa AL 94 6 8§ 72 17 3
kimyasal midir? GL 83 17 11 66 20 3
2. Buzun su haline gelmesi olayi fiziksel midir yoksa AL 100 0 39 54 4 3
kimyasal midir? GL 97 3 37 60 3 0
3.Tuzun su igerisine atilarak karistirilmasi olayr AL 97 3 45 45 8 3
fiziksel midir yoksa kimyasal midir? GL 97 3 40 34 20 6
4. Soguk giinde odanin caminda su damlaciklarimin AL 100 0 29 55 2 14
olusmasi olayi fiziksel midir yoksa kimyasal midir? GL 100 0 14 26 23 37
5.Giimiis yliziigiin zamanla kararmasi olay: fiziksel AL 94 6 52 31 6 11
midir yoksa kimyasal midir? GL 69 31 14 49 14 23
6. Elektronik terazideki mum tutusturuldugunda AL 34 66 5 12 46 37
terazide okunan deger nasil degisir? GL 40 60 9 6 43 43
7. Civinin paslanmasi olay1 fiziksel midir yoksa AL 98 2 57 3 2 6
kimyasal nidir? GL 94 6 26 54 6 14

. o o o AL 71 29 40 8 12 40
8. Civi paslandiginda kiitlesi nasil degisir? oL 54 6 9 9 40 a3
9. Civinin paslanmast ile ilgili hangi ifadeler AL 71 29 14 40 11 35
dogrudur? GL 29 71 3 17 17 63
10. Kibritin yanmasi olay1 ekzotermik midir yoksa AL 85 15 69 3 5 23
endotermik midir? GL 80 20 60 3 6 31

TARTISMA ve SONUC

Bu ¢aligmada iki basamakli test kullanilarak 6grencilerin kimyasal degisim konusunda
sahip olduklar1 kavramlar1 ortaya c¢ikarmak ve bu kavramlarin okul tiirtine gore farklilik
gosterip gostermedigini incelemek amaclanmustir. Ogrencilerin sorularin birinci basamagina
iliskin dogru cevap yiizdeleri genellikle yiiksek olmasma ragmen ikinci basamaginda
verdikleri cevabin nedenine iligkin yaptiklar1 agiklamalar incelendiginde 6grencilerin
kimyasal degisim kavramlarini tam olarak anlayamadiklari, bilgilerinin genellikle yiizeysel
oldugu sonucu c¢ikarilabilir. Bu sonug, sadece coktan se¢meli test kullanarak Ogrenci
kavramlarinin yeteri kadar anlagilamayacag: fikrini desteklemektedir.

Ogrenciler, bir degisimin neden fiziksel ya da neden kimyasal oldugunu agiklarken
genelleme yoluna giderek, bir yerde yanma, paslanma, kararma varsa kimyasal, hal degisimi
ve ¢oziinme varsa fiziksel degisim oldugunu ifade etmislerdir. Genel olarak, 6grencilerin
fiziksel ve kimyasal degisimi birbirinden ayirt etmede zorlandiklar1 goriilmiistiir. Bu bulgu
onceki arastirma sonuglart ile tutarlilik gostermektedir (Eilks vd., 2007; Sokmen vd., 2000;
Stavridou & Solomonidou, 1998). Ogrencilerin giicliik yasama nedenlerinden en &nemlisi
ogrencilerin fiziksel ve kimyasal olaylar1 tanecik boyutunda yorumlayamamalaridir.
Ogrencilerin fiziksel ve kimyasal degisimi gozlenebilen &zelliklerden yola cikarak ayirt
etmeye caligsmalar1 onlar1 kavram yanilgilarina siiriiklemektedir. Baz1 6grenciler bir maddenin
dis goriiniimii degismisse maddenin fiziksel degisime ugradigi yanilgisina diismektedirler
(Ayvact & Senel Coruhlu, 2009). Ornegin bu ¢alismada, dgrenciler mum yandiginda, giimiis
yiiziikk karardiginda ve demir paslandiginda dis goriiniisleri degistigi icin bu degisimlerin
fiziksel oldugu yanilgisina diismiislerdir. Fiziksel ve kimyasal de8isimi ayirt etmede zorlanan
Ogrencilerin bir kismi1 da ‘geri doniisiim’ kriterini esas almaktadir (Palmer & Treagust, 1998).
Bu o6grenciler bir olayda geri doniisiim varsa fiziksel olarak yorumlarken geri doniisiim
olmadiginda kimyasal olarak yorumlamaktadirlar. Halbuki bir¢ok kimyasal olayin da geri
doniisiimii vardir. Ogrenciler geri doniisiim kriterini esas aldiklarinda kavram yanilgisina
diisebilmektedirler.  Ornegin bu ¢alismada, &grenciler giimiis  yiiziigiin  tekrar
parlatilabilecegini ve pash cividen pasin giderilebilecegini dolayisiyla bir geri doniistimiin
oldugunu ve bundan dolay1r da bu degisimlerin fiziksel oldugu yanilgisina diisiinmiislerdir.
Ayrica, bir degisim sonucu yeni madde olusuyorsa kimyasal, olusmuyorsa fiziksel oldugunu
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diisiinen 6grenciler de kavram yanilgisina diisebilmektedir (Palmer & Treagust, 1999).
Ormegin bu calismada, baz1 6grenciler ‘yeni madde’ kavramini farkl1 sekilde anlamislar ve bir
¢ivinin paslandiginda hala ¢ivi oldugunu ve yeni madde olusmadigini diigtinmiislerdir.

Gortildiigi gibi 10. simif o6grencileri kimyasal degisim kavramlarint hem ilkogretim
seviyesinde hem de detayli olarak 9. sinif kimya derslerinde gormelerine ragmen 6grencilerde
ozellikle de baz1 kavram yanilgilar1 hala devam etmektedir. Ogrencilerin kimyasal degisimleri
tanimada kullandiklar1 baz1 kriterlerden (geri doniisiim, dis goriiniis degisikligi, yeni madde)
dolayr birtakim yanilgilara diistiikleri goriilmektedir. Ogrencilerin hem ilkdgretim hem de
ortadgretim seviyesinde egitim almalarina ragmen kimyasal degisim konusunu iyi 6grenememe
nedenlerinden biri de 6gretmen faktorii olarak agiklanabilir. Ogretmenler dgrencilerde kavram
yanilgis1 olusumuna sebep olma potansiyeline sahiptirler (Fisher, 1985) ¢ilinkii 6gretmenler nasil
biliyorsa ogrencilerine o sekilde oOgretirler. Ogretmenlerin kimyasal degisim konusunda
yanilgilarinin olmamasi 6grenciler i¢in olduk¢a 6nemlidir. Nitekim arastirma bulgular1 6gretmen
adaylarinda da birtakim kavram yamlgilarinin oldugunu gostermektedir. Ornegin, Demircioglu ve
arkadaslarinin (2006) yaptiklari ¢galismanin sonucu da s6z konusu ¢alismanin sonucu ile paralellik
gostermektedir. Sinif 6gretmeni adaylari giinliilk yasamda karsilastiklar1 olaylari dogru bir sekilde
fiziksel ya da kimyasal olarak kategorize ederken bu olaylarin nedenlerini bilimsel olarak
aciklamada yetersiz kalmislardir. Benzer sekilde, Ozmen ve arkadaslarmin (2000) yaptiklart
calismada da kimya 6gretmen adaylarinin fiziksel ve kimyasal degisim konusunda sorulan giinliik
olaylar1 birbirinden ayirt edemedikleri ve verdikleri cevabin nedenini bilimsel gerceklerle tutarli
bir sekilde agiklayamadiklar1 goriilmiistiir. Bu nedenle de 6gretmen yetistiren egitim kurumlarinda
ogretmen adaylarinda var olan kavram yanilgilarinin dikkate alinmasi ve kavram yanilgilarinin
giderilmeye calisilmasi ileride 6grencilerde olusabilecek kavram yanilgilarinin Oniine gegme
acisindan son derece onemlidir. Ayrica, 6gretmenler kimyasal degisim konusunu 6gretirken hem
makroskobik hem de mikroskobik boyutta konuyu ele alirsa rastlanabilecek yanilgilarin oniine
gecebilir.

Bir diger 6nemli husus da dgretmenlerin derse baglamadan 6nce 6grencilerin konu ile ilgili
ne bildiklerini ortaya ¢ikarmasi ve derslerini buna gore planlamasidir. Dahasi, 6gretmenler ile
yapilan informal goriismeler neticesinde Ogretmenlerin 9. smifta ayrintili olarak bu konuyu
islerken geleneksel olarak diiz anlatim yontemi kullandiklar tespit edilmistir. Bu sonuglar kavram
yanilgilarinin geleneksel 6gretim yontemleriyle giderilmesinin giic oldugunun bir gostergesidir
(Calik, Kolomug, & Karagdlge, 2010; Pinarbasi vd., 2006). Buradan hareketle 6grenci merkezli
yaklagimlarin ve Posner, Strike, Hewson ve Gertzog (1982) tarafindan gelistirilen kavramsal
degisim yaklasimina dayali 6gretim metotlarmin kimya derslerinde kullanilmasi dnerilmektedir.
Su ana kadar yapilan arastirma bulgulari kavramsal degisim yaklasimina uygun stratejilerin
ogrencilerde var olan kavram yanilgilarii biiyiik 6l¢tide giderdigi yoniindedir (Calik vd., 2010;
Pmarbasi vd., 2006; Yilmaz, Tekkaya, & Sungur, 2011).

Okul tiirleri karsilastirildiginda, Anadolu Lisesi 6grencilerinin Genel Lise 6grencilerine
gore daha bilimsel kavramlara sahip olduklar1 goriilmiistiir. Bu bulgu literatiir tarafindan da bir
6l¢iide desteklenmektedir (Sokmen & Bayram, 1999). Her iki lisede de geleneksel kimya 6gretimi
yapilmasia ragmen, Genel Lise Ogrencilerinde Anadolu Lisesi 6grencilerine gore daha fazla
kavram yanilgisi goriilmiistiir. Bu durumun nedenlerinden biri, Anadolu Lisesi 6grencilerinin
kimyasal degisim konusunu gormeden Once sahip olduklar1 Onbilgi diizeylerinin sinavla
secildikleri i¢in farklilik gostermesinden kaynaklanabilir. Ogrenciler yeni bilgileri onbilgileri
tizerine insa etikleri i¢in de sahip olduklar1 6nbilgiler 6grenmelerinde etkili olmaktadir (Driver &
Bell, 1986). Anadolu Lisesi ogrencilerinin daha bilimsel kavramlara sahip olmalarinin tek
nedenini bu sekilde agiklamak yetersizdir. Farkliligin nedeni 6gretmen faktorii olabilecegi gibi,
ogrencilerin kimya dersine yonelik motivasyonlart ve tutumlar1 gibi degiskenler de olabilir.
Okullar aras1 farkliligin agiklanabilmesi i¢in Anadolu Lisesi ve Genel Lise 6grenci sayisi
artirilarak g¢alismanin tekrarlanmasi ve ¢ikan sonucun nedenlerinin nitel yontemlerle irdelenmesi
tavsiye edilmektedir.
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SYNOPSIS
INTRODUCTION

The main aim of science education is the development of students’ science literacy. One
of the important characteristics of scientifically literate individual is the capacity to use
scientific conceptions (Ministry of National Education, 2005). Some of students’ conceptions
are apart from scientifically accepted ones but they make sense for those students (Driver,
Guesne, & Tiberghien, 1985; Krause, Kelly, Corkins, Tasooji, & Purzer, 2009). These kinds
of ideas are often referred to as misconceptions (Nakhleh, 1992).

Misconceptions are often observed in chemistry as well as in the other science
disciplines. Some potential sources that may lead to difficulties in grasping chemistry
concepts are everyday life (Boo, 1998), instructional methods employed by the teacher
(Fisher, 1985), textbooks (De Posada, 1999) and abstract nature of chemistry (Gabel, 1999).
Identification and remediation of students’ misconceptions ensure that important topics in
chemistry can be clearly understood.

The first step in dealing with students” misconceptions is to identify them, which can be
done in a variety of ways, such as pre-class discussions, interviews, paper and pencil tests or
combinations of these methods. Using combinations of oral and written tests give more
reliable results (Krause et al., 2009; Schmidt, 1997). Paper and pencil tests could be in the
form of multiple-choice test; two-tier multiple-choice test; and open-ended questions. In
multiple-choice tests, there is one correct answer and three or four distracters that reflect
students’ probable misconceptions reported in related literature and/or during interview
sessions (Bilgin & Geban, 2006). In two-tier multiple-choice tests, first tier of each item
consists of a question having two, three or four choices, and the second tier of each item
consists of possible reasons for the answer given in the first tier. In a two-tier test item, the
first tier measures the content knowledge; and the second tier measures the explanatory
knowledge. The second tier could be in open-ended or multiple-choice format (Ozmen,
Demircioglu, & Demircioglu, 2009; Tan, Taber, Goh, & Chia, 2006).

Y
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Using various misconception identification methods, some studies have shown that
students struggled with learning chemical changes and held some misconceptions (Barker &
Millar, 1999; Eilks, Moellering, & Valanides, 2007). The concept of chemical change has
macroscopic and microscopic domains needs to be considered for students’ learning and
classroom instruction. From a macroscopic point of view, chemical reactions can be
considered as disappearance of starting substances and appearance of new substances. On the
other hand, microscopic domain is related with the particles of matter. In a microscopic point
of view, chemical reactions can be thought as the process of rearrangement of the atoms
(Solsona, Izquierdo & de Jong, 2003; Stavridou & Solomonidou, 1998).

A number of international and national studies probed students’ thinking about the
chemical change at various grade levels (Ahtee & Varjola, 1998; Andersson, 1986; Ayas &
Demirbas, 1997; Barker & Millar, 1999; Birinci Konur & Ayas, 2008; Reynolds & Brosnan,
2000; Ozmen, Karamustafalioglu, Sevim, & Ayas, 2002; Solsona et al., 2003; Sékmen &
Bayram, 1999). These studies generally revealed that students’ conceptions of chemical
change were not satisfactory. Students had some difficulties in interpreting mass change in
chemical reactions, explaining chemical change with particulate nature of matter and
distinguishing between physical and chemical changes observed in daily life.

Based on the current literature, there are few studies investigating 10" grade students’
conceptions of chemical change. Chemistry topics included in high school chemistry
curriculum become more intense and concepts become more abstract beginning from 10"
grade. In order to understand these chemistry topics, students need to have a thorough
understanding of chemical change at 10" grade. Therefore, investigation of 10" grade
students’ conceptions of chemical change deserves attention.

PURPOSE of the STUDY

This study aimed to determine students’ conceptions about chemical change using a
two-tier test and to investigate the differences in those conceptions with respect to school

type.

METHODOLOGY

The participants were 100 Grade 10 students attending to an Anatolian High School (65
students) and a General High School (35 students) in a larger city in Turkey. Based on our
working school curriculum, chemical change concepts are taught students first at the
elementary level and then at the 9" grade level in detail. A Chemical Change Concept Test
(CCCT) was administered to the participants to explore their conceptions about chemical
change that were expected to be taught. This test included 10 two-tier items developed by
Kingir, Geban and Gunel (2013). In the first tier, a multiple-choice question was asked; in the
second tier, the reason for preferring that choice was asked. Possible misconceptions were
included in the alternatives of the multiple-choice test items. For the scoring process of the
first tier items, each correct response was scored as 1, and each incorrect response was scored
as 0. Students’ written responses on the second tier of the test items were coded based on the
criteria used in the relevant literature (e.g., Abraham, Gryzybowski, Renner, & Marek, 1992;
Calik, Ayas, & Unal, 2006). If a student response was compatible with scientific
understanding, it was coded as sound understanding; if it was including some acceptable
ideas but not all or superficial ideas, it was coded as partial understanding; if it was not
congruent with scientific understanding, it was coded as misconception; and if it was
repeating a part or full of question, irrelevant, or if there was no response, it was coded as no
understanding.
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FINDINGS

The percentages of students’ responses to the first and second tier items of CCCT were
shown in Table 1.

Table 1. The Percentages of Students’ Responses on CCCT.

1 Tier 2" Tier
Items C F SU PU M NU
1. What is the type of change when a candle burns? 90 10 9 70 18 3
2. What is the type of change when ice becomes water? 99 1 38 56 4 3

3. What is the type of change when a teaspoon of salt is added to a

glass of water? 97 3 43 41 12 4

4. What is the type of change when water droplets are formed on

the inside of the windows on a cold day? 100 0 2445 9 22

5. What is the type of change when a silver ring tarnishes? 85 15 39 37 9 15
6. How does the displayed value change when a candle placed on

an electronic balance is lighted? 36 61 6 10 45 39
7. What is the type of change when a nail rusts? 97 3 46 42 3 9
8. How does the weight of a nail change when it rusts? 65 31 29 8 22 4
9. Which statements are true for rusting? 56 38 10 32 13 45
10. Is burning a match exothermic or endothermic? 83 17 66 3 5 26

Note. C: Correct, F: False, SU: Sound Understanding, PU: Partial Understanding, M: Misconception, NU:
No Understanding

As seen in Table 1, the proportions of students’ correct responses given for the first-tier
items were generally high. However, the proportions of the categories obtained from the
second-tier items revealed that students had a difficulty in understanding the chemical change
concepts. Some students had partial understanding, some had no understanding, and some
held misconceptions when they were explaining the reason of their choice to the multiple-
choice questions given in the first-tier items. The findings also revealed students’ difficulties
in discriminating between physical and chemical change. Those students’ personal criteria for
discriminating between those two was not satisfactory. Some students identified a
phenomenon as physical if it is reversible, and some interpreted a change as chemical based
on the observable indicators like color change, gas release or explosion; rather than
interpreting a phenomenon considering particulate nature of matter. For example, when the
students were asked the type of change when a silver ring tarnishes, many students claimed
that’s a physical change because it is easily reversible.

Students’ conceptions of chemical change were also investigated with respect to school
type in this particular study. Descriptive statistics revealed that students in Anatolian High
School (M = 19.12) had higher mean scores than those in General High School (M = 15.11).
The significance of this mean difference was tested using the independent t-test. The results
indicated that there was a significant difference in the means scores of students with respect to
school type, t (98) = 5.11, p < 0.001, a = 0.05. The percentages of students’ responses to the
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first and second tier items of CCCT were analyzed for each school type and displayed in

Table 2.

Table 2. Percentages of Anatolian High School (AHS) and General High School (GHS) Students’
Responses on CCCT.

1% Tier 2" Tier

Items Sthool = £ sy pA M NU

type
. AHS 94 6 8 72 17 3

?
1. What is the type of change when a candle burns® GHS 83 17 11 66 20 3
. . AHS 100 0 39 54 4 3
?
2. What is the type of change when ice becomes water GHS 97 3 37 60 3 0
3. What is the type of change when a teaspoon of salt is _AHS 97 3 45 45 8 3
added to a glass of water? GHS 97 3 40 34 20 6
4. What is the type of change when water droplets are AHS 100 0 29 55 2 14
formed on the inside of the windows on a cold day? GHS 100 0 14 26 23 37
. . . . AHS 94 6 52 31 6 11
?

5. What is the type of change when a silver ring tarnishes? GHS 69 31 14 49 14 23
6. How does the displayed value change when a candle ~AHS 34 66 5 12 46 37
placed on an electronic balance is lighted? GHS 40 60 9 6 43 43
7. What is the type of change when a nail rusts? AHS 98 2 57 35 2 6
GHS 94 6 26 54 6 14
8. How does the weight of a nail change when it rusts? AHS 71 29 40 8 12 40
GHS 54 46 9 9 40 43
9. Which statements are true for rusting? AHS 71 29 14 40 11 35

GHS 29 71 3 17 17 63
AHS 85 15 69 3 5 23
GHS 80 20 60 3 6 31

10. Is burning a match exothermic or endothermic?

According to Table 2, the percentage of students’ correct responses given in the first tier
items and scientific explanations written the second tier items were generally higher in AHS
than in GHS. There were great differences in the proportion of students’ sound understanding
in the items 4, 5, 7, 8 and 9 across school type. In a similar vein, the frequency of
misconceptions observed in AHS students were relatively less than those in GHS students.

DISCUSSION, CONCLUSION and SUGGESTIONS

This study aimed to identify students’ conceptions about chemical change using a two-
tier test and to investigate the differences in those conceptions with respect to school type.
Although the proportions of students’ correct responses given for the first-tier items were
generally high, the proportions of the sound understanding obtained from the second-tier
items were generally low. This finding implies that it is not adequate to measure student
understanding just by administering multiple-choice test items.

Students held some misconceptions related to chemical change although they were
taught those concepts before 10" grade. Misconceptions were not abandoned by the learner
completely (Garnett, Garnett, & Hackling, 1995). An important reason of having
misconception is students’ failure in interpreting the chemical change using the particulate
nature of matter. Students must understand the interaction between the particles of matter and
the arrangement of the atoms in a chemical reaction (Ahtee & Varjola, 1998). This finding
implies that instructional strategies based on conceptual change approach needs to be
followed for dealing with learning difficulties and misconceptions.

Due to the spiral nature of the Turkish chemistry curriculum, understanding of chemical
change concepts at o grade enhances students’ understanding of chemical reactions and
chemical equilibrium concepts, which are the topics of higher-grade chemistry. Because
students’ prior learning affects their further learning, the teachers should be aware of students’
prior learning and misconceptions. In order to consider students’ misconceptions, the teachers
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should know the possible misconceptions that their students can likely to have. The more the
teachers are aware of their students’ misconceptions, the more they could design classroom
activities for the remediation of the specified misconceptions (Andersson, 1986).

Moreover, Anatolian High School students demonstrated significantly better
understanding of the conceptions than General High School students did (Sokmen & Bayram,
1999). There were differences in the proportions of students’ correct responses with respect to
school type. One reason of this difference may be explained with the contribution of prior
conceptions to the understanding of chemical change. This study recommends further
investigations to explain the differences in students’ conceptual understanding with respect to
school type.
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Ek/Appendix 1. Her Soru I¢in Beklenen Bilimsel Dogru Ifadeler

Sorular Cevaplar
I. Basamak I1. Basamak
1. Mumun yanmasi olayi Ciinkii yapisinda hidrokarbon bulunan
fiziksel midir yoksa Kimyasaldir. mum havadaki oksijen ile tepkimeye
kimyasal midir? girdiginde karbondioksit ve su agiga ¢ikar.
Ciinkii buz su haline geldiginde yapist
2. Buzun su haline gelmesi degismez; buz da su da H,0O
olayi fiziksel midir yoksa Fizikseldir. molekiillerinden olusur. Bir miktar buz
kimyasal midir? yeterince 1s1 aldiginda molekiiller
arasindaki uzaklik artar ve suya doniisiir.
3.Tuzun su igerisine atilarak Clinki tuz sudg (;ozundugun'(.ilenlyonlarma
. . . ayrisir, farkli bir maddeye doniismez ve
karistirilmasi olay: fiziksel Fizikseldir. . ..
. ) fiziksel yontemlerle tuz ve su elde
midir yoksa kimyasal midir? R
edilebilir.
4. Soguk giinde odantn dCunku s.oguk Plr giinde OQanlg igerisi sicak
1saris1 ise soguktur. Oda igerisinde olusan
caminda su damlaciklarinin . . L
. L Fizikseldir. su buhar1 disaridaki soguk havanin
olusmasi olayi fiziksel midir <
. soguttugu cama carpar ve burada
yoksa kimyasal midir? > e
yogusarak buhar suya dontisiir.
5.Glimiis yiiziglin zamanla Ciinkii oksijenli ortamda, metalik giimiis
kararmast olay: fiziksel Kimyasaldir. havadaki H,S gazi ile tepkimeye girerek
midir yoksa kimyasal midir? kararir.
. . Ciinkii mum tutusturuldugunda mumun bir
6. EIEktrcl)mIf ter;mdekl _r:;um Agal kismu erir bir kismi da yanar. Yanma
tfu@tunzl d}lgun a lt(elrawz'l 'e{) Zalir. tepkimesi sonucu agiga ¢ikan
okunan deger nasil degisir? karbondioksit gazi1 havaya karigsacagindan
7. Civinin paslanmasi olay1 Ciinkii ¢iviyi olusturan demir metali nemli
fiziksel midir yoksa Kimyasaldir. ya da sulu ortamda oksijen gazi ile
kimyasal midir? kimyasal tepkimeye girer ve pasi olugturur.
Ciinkii paslanma sonucunda ¢ivi iizerinde
.. - . biriken pasin bilesiminde hem demir hem
8. Civi paslandiginda kiltlesi Aurtar. de oksijen oldugundan pasin kiitlesi

nasil degigir?

tepkimeye giren demirin kiitlesinden
biiytiktiir.

9. Civinin paslanmasi ile
ilgili hangi ifadeler
dogrudur?

Civinin pasi temizlenirse,
¢ivinin kiitlesi ilk
duruma gore daha hafif
olur

Pas temizlendiginde bir miktar demir de
¢ividen uzaklasacagindan ¢ivinin kiitlesi
ilk durumuna goére daha hafif olur.

10. Kibritin yanmasi olay1
ekzotermik midir yoksa
endotermik midir?

Ekzotermiktir.

Cilinki kibrit yandiginda 1s1 ve 151k ag13a
¢ikar.
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ABSTRACT

This research is aimed at identifying self- efficacy perceptions of the pre-service science teachers on the
one of the alternative measurement and assessment techniques called diagnostic branched tree. The
research is carried out 66 pre-service science teachers in 2009- 2010. Perception of Competencies on the
Self efficacy perceptions of pre-service teachers on Alternative Measurement and Assessment Techniques
scale’s second subscale and the documents which prepared by pre-service science teachers are used for
data collection. According to the result of the research, pre-service science teachers perceive themselves
efficiency about preparing the diagnostic branched tree, but the documents when evaluated with control
list, it is precipitated that pre-service science teachers’ proficiency about preparing diagnostic branched
tree is low level.

Key Words: Teachers’ Self-Efficacy, Alternative Measurement and Assessment Techniques, Diagnostic
Branched Tree.

INTRODUCTION

Three basic goals were identified for education; retention, deep understanding and
active use of knowledge (Perkins, 1991). Many of the reigning theoretical assumptions on
which contemporary testing and assessment are based on behaviorist views of cognition and
development. In the 1990's, it is realized that new, alternative ways of thinking about learning
and assessing learning are needed (Office of Educational Research and Improvement [OERI],
1994). In Turkey, the curriculum of Science and Technology Teaching put into application
through a change in curriculum in 2005 was based on constructivist approach to learning.
Considering the fact that the constructivist approach is effective on active, social and creative
learning, it can be seen that this curriculum supports student-centered approach (Gomleksiz,
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2005). This understanding has embraced all changes and amendments necessary for all
elements of the curriculum.

Researches and applications in the field of education have had a deep influence on not
only teaching-learning approaches but also assessment approaches (Baki & Birgin, 2004).
Fourie and Niekerk (2001) note that new insights of learning theories are directly reflected in
assessment and evaluation activities. Therefore, the curriculum of Science and Technology
Teaching in 2005 was designed in accordance with the constructivist approach and it is
pointed out that students should be presented with multiple assessment opportunities to
display their knowledge, abilities and attitudes and that an alternative assessment and
evaluation should be carried out (MEB, 2006).

Linn and Gronlund (1995) define evaluation as the process of collecting information to
make a decision about student performances through several assessment instruments. In
accordance with this purpose, assessment instruments should be multifaceted and should
directly measure learning by the student having the student as a part of the process (Bednar,
1992).

When the literature of alternative assessment and evaluation is analysed, the
characteristics pointed out are that it is focused on the learning process rather than the
outcome, both students and teachers participate in the evaluation process, an assessment of
portfolios and performances are carried out (Torrance & Pryor, 2001; Ozden, 2005; Atilgan
2009; Bekiroglu, 2004; Giirdal, et al., 2001; Bahar, et al., 2008; Semerci, 2001; Hamayan,
1995), the instrument of measurement should be enduring and authentic, what students can do
should be measured rather than what (s)he knows (Pierce and O’Malley, 1992), and
alternative instruments of measurement should be used (Arslan, 2008).

Alternative assessment-evaluation techniques include portfolios, diagnostic branched
trees, structured grids, tables of semantic analysis, rubrics, questionnaires of self-assessment,
questionnaires of peer-assessment, check lists, etc. (Turgut, 1990; Piburn & Baker,1997;
Bagci1 & Kilig, 2001; Hargreaves et al., 2002; Bekiroglu, 2004; Nitko, 2004; Ayas, 2005).

Diagnostic branched tree which is one of the aforementioned alternative measurement
techniques is an assessment technique in which correct and wrong questions are inter-related
and each correct-wrong decision have consequences affecting and determining the next
correct-wrong decision (Bahar, et al. , 2008). In the diagnostic branched tree, staged questions
about the same subject are preferred to be asked, statements become more difficult as
branching increases, and statements should be made with a transition from the concrete to the
abstract and from the general to the specific (Aydogdu & Kesercioglu, 2005). In this
technique, each student is presented with an A statement. If the student’s answer is in the
direction that the statement is “correct,” (s)he is presented with a B statement which is related
to this answer in a way. If the student’s decision is the direction that the statement is “wrong,”
(s)he is presented with a C statement which is again related with this answer. Table 1 shows
that this process goes on from B statement towards either D or E statement, or from C
statement towards either F or G statement (Bahar et al., 2008).

The concept of self-efficacy begins with Bandura’s social learning theory. According to
theory, self-efficacy makes a difference in feelings, thoughts, behaviours and motivations of
the people. According to the Lenz and Shortridge-Baggett, (2002) people’s beliefs in their
talents to perform significant behaviours is an important precursor of how they are
functioning in terms of choice behaviour, effort expenditure, thought patterns and emotional
reactions (Zulkosky, 2009). A lot of researches have shown that academic self-efficacy is
positively associated with grades in college (Hackett et al., 1992; Bong, 2001).

According to the literature, researchers have studied about alternative measurement
techniques through receiving teachers’ perceptions about usage of these techinques (Jonson,
1999; Corconan, 2004; Cakan, 2004; Dogan, 2005; Flowers et al., 2005; Sirkinti, 2007;
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Kanatli, 2008; Coruhlu et al., 2009; Arslan et al., 2009). Otherwise, researchers have studied
pre-service teachers’ self-efficacy perceptions and knowledge levels about alternative
measurement techniques (Slater, 1996; Campbell & Evans, 2000; Volante & Fazio, 2007,
Kilmen et al., 2007; Birgin & Giirbiiz, 2008; Kolomug & Agisli, 2013; Tay, 2013). It is seen
that, there was a deficiency in literature about alternative assessment and measurement
techniques’ dimension of practice and it is predicted that this research will pick up this
deficiency. In this study, the self-efficacy perceptions and levels of pre-service teachers, who
are the future practitioners of the curriculum of science and technology teaching related to
measurement technique of diagnostic branched trees, are determined. The basic structure of
diagnostic branched tree technique is shown below:

statement I} T 1. exit
T it
statement B F o2 o=
it
T ztatement E T 3. ==
-~

F .
statement A E d. exit
statement F T 5. exit

F T i
statement C F G, =mt

statement & T + exit

F
S . exit
F

Figure 1: General Outline of Diagnostic Branched Tree

It is seen that, there has been a movement from traditional assessment to alternative
assessments in Turkey with 2004 Science and Technology Curriculum. Alternative
assessments have many advantages, for example, these assessments; assess higher-order
thinking skills, focus on the growth and the performance of the student (Law and Eckes,
1995). For this reason, alternative assessments should be used widely in science education by
teachers. According to the literature, there are many researches about concept maps,
portfolios, self-assessments, peer- assessments etc. (Kan, 2007; Eroglu & Kelecioglu, 2011;
Yurdabakan & Uzun, 2011; Kaya, 2013) but there are few researches about diagnostic
branched tree. So it is thought that, this research will make a contribution to literature.

In this sense, the aim of this study is to determine pre-service science teachers’ self-
efficacy perceptions and levels about diagnostic branched trees

In line with this purpose, answers to the following sub-problems were sought:

- What is the self-efficacy perception level of pre-service science teachers’ in relation

with the diagnostic branched tree as an alternative assessment-evaluation technique?

- What is the self-efficacy level of pre-service science teachers’ in relation with the

diagnostic branched tree as an alternative assessment-evaluation technique?

METHODOLOGY
a) Research Design

This study aims at determining self-efficacy perception of pre-service teachers studying
at the department of elementary science teaching in relation with diagnostic branched tree as
one of the assessment-evaluation techniques which growingly becomes more important
according to constructivist approach. In the study, the existent condition of such efficacy is
described. In this respect, a survey method has been used in the study (Karasar, 2006).
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b) Sample

Through the method of purposeful sampling was used. Purposeful sampling method
selects participants for a specific reason (e.g., age, culture, experience), not randomly (Law et
al, 1998). In this research, the participants selected among students who studied “Assessment
and Evaluation” course before the study.

The participants of the study are 66 senior class pre-service science teachers who were
registered elementary science teaching program. Data were obtained from 66 senior class pre-
service science teachers but 42 of them have prepared diagnostic branched tree, randomly.

¢) Instrument

During the process of data collection, in search of answer for the first sub-problem, the
sub-part of the diagnostic branched tree was used as the self-efficacy scale. The scale’s name
is “The Level of Competencies Related to Alternative Measurements - Evaluation Tools of
Candidate Teachers”. It has developed by Kokliikaya (2010). The scale has totally 42 items
and 4 sub-part. One of the sub-part is about self- efficacy of diagnostic branched tree and it
has 8 items. “Diagnostic branched tree” sub-part was used in this research. The alpha
reliability coefficient of pre-service teachers’ self-efficacy scale related to diagnostic
branched tree is .91.

The pre-service teachers in the study group determined their self-efficacy scale for each
item marking one of the options “unqualified,” “insufficiently qualified,” “undecided,”
“qualified” and “very qualified.” The answers by pre-service teachers were evaluated in the
following way: unqualified (1), insufficiently qualified (2), undecided (3), qualified (4) and
very qualified (5).

Document review method was used to seek answers for the second sub-problem. The
diagnostic branched tree prepared by 42 pre-service teachers selected randomly among 66
people in the study sample was assessed through the check list developed by researchers. The
check list in Table 2 was used to determine self-efficacy of pre-service teachers in preparing
diagnostic branched trees. The items of the check list were designated from the observable
scale items. The check list was evaluated with yes and no scale, and later each yes was
marked with 10 points. The self-efficacy of the pre-service teachers according to the check list
was marked on the scale of 70 points and then transformed into 100 point scale.

Table 1. Check List for the Diagnostic Branched Tree

Performance Dimensions of the Diagnostic Branched Tree Yes No

You can determine statements for the diagnostic branched tree in an order from the
general to the specific.

2 You can determine statements as correct and wrong through the diagnostic branched tree.

You can prepare each statement of the diagnostic branched tree in a way to uncover

3 students’ misconceptions.

4 You can prepare the statements in a way to question an interconnected network of
meaning in which nothing is disconnected in terms of meaning.

5 You can prepare statements to determine in what statements students make mistakes

through the diagnostic branched tree.

6  You can mark the diagnostic branched tree.

You can write the statements in the diagnostic branched tree from the concrete to the
abstract.
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d) Data Analysis

Data obtained quantitatively from the research were analysed in the package software
programme. Self-efficacy perceptions of pre-service teachers in relation with the diagnostic
branched tree technique were summarized and tabulated in frequency distribution and
percentages. In addition, the diagnostic branched tree prepared by the pre-service teachers
was evaluated through the check list developed by researchers, and the obtained findings were
tabulated with their frequency distribution given.

FINDINGS

Self-efficacy Perceptions of Pre-service Teachers in Relation to the Diagnostic
Branched Tree Technique

The table 2 shows the percentage and frequency distribution according to total points
for answers the pre-service teachers gave to the scale items about the diagnostic branched
tree, and the self-efficacy perception levels of the pre-service teachers in relation to the
diagnostic branched tree.

Table 2. The Self-Efficacy Levels of the Pre-Service Teachers in Preparing a Diagnostic Branched
Tree According to Points They Scored in the Scale

Score Interval Self-efficacy Level f %
8 points Unqualified 1 1.52
9- 16 points Insufficiently qualified 1 1.52
17-24 points Undecided 7 10.60
25-32 points Qualified 51 77.27
33-40 points Very Qualified 6 9.09
TOTAL 66 100.00

In line with the points scored by the pre-service teachers in relation to the preparation of
the diagnostic branched tree technique, it has been concluded that 51 pre-service teachers saw
themselves qualified or this technique, 7 pre-service teachers were undecided, 6 of them saw
themselves very qualified, 1 of them saw himself/herself insufficiently qualified, and another
one of them saw himself/herself as unqualified.

When the total score of the pre-service teachers in the scale for their self-efficacy in
relation to the preparation of the diagnostic branched tree is calculated, it can be concluded
that the pre-service teachers perceived themselves as qualified for the preparation of the
diagnostic branched tree with an average of 27.54 point.

Self-efficacy of Pre-service Teachers in Relation to the Diagnostic Branched Tree
Technique

This section discusses self-efficacy of pre-service teachers in relation to the diagnostic
branched tree which is one of the alternative assessment-evaluation techniques. The
diagnostic branched trees that prepared by pre-service science teachers were evaluated
through the check list (Table 1). Pre-service science teachers’ self-efficacy levels and score
intervals is shown in Table 3.

Table 3 shows the percentage and frequency division of self-efficacy level of the pre-
service teachers according to their score in the evaluation of their diagnostic branched trees
through the check list. It has been determined that 1 student was very qualified, 7 students
were qualified, 22 students were insufficiently qualified, and 12 students were unqualified in
preparing a diagnostic branched tree. When the score of the pre-service teachers were
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evaluated through the check list in Table 1 and the average point was reached through
evaluating their scores on a 100 point scale, it was concluded that the pre-service teachers
were insufficiently qualified in preparing a diagnostic branched tree with an average of 46.66
points.

Table 3. The Self-Efficacy Level of the Pre-Service Teachers According to Their Score in the
Evaluation of Their Diagnostic Branched Trees through the Check List

Score Interval Self-efficacy Level (by preparing a diagnostic f %
branched tree)

76-100 Very qualified 1 2.38

51-75 Qualified 7 16.66

26-50 Insufficiently qualified 22 52.38

0-25 Unqualified 12 28.57

TOTAL 42 100.00

A diagnostic branched tree prepared by a pre-service teacher is given as an example in
Figure 2, 3, 4 and 5 with its original form.

0 ALLAVMLS ABT <

{
tatne daa
7) A\metder N
O 2
o Sl g
}ld’b\‘mc.. &LA /7|
o ~ (31 rn’-kf—l é‘
Db \ kL
C.e{"cr\;_ ép\ ‘kg’,“aq - !& \_ , M&_“
\vof!;)«‘\ UL e .
A:gi \Z:@E:Fe c\\xm\b_, W \fa_rmc.t(\¢f'f /V QA_“)\AM&\ {~
o2 “ AN
5 C&;rx\g_._ k}k \aﬁ
Ql o Aeg
\Dq_&q)(mg}jfﬂ'\@.- o< ?\Jq’\ \.D_m"m:&c? Q\u_‘) i &I\ Q
\’)U" c\)S\A T Ejakuﬂ:‘/i"\ \':)M, g) ?am:"\ éﬂ!q@,f\été

\:«; > l', *‘.[DL‘E_I

e = ,
25-Y0 = yf
105 = Ipei;i?;

Figure 2: The Exemplary Diagnostic Branched Tree Prepared by the Pre-Service Teacher Eg
(Original)

When the diagnostic branched tree prepared by the pre-service teacher Eg was evaluated
according to the check list in Table 3, it was determined that the pre-service teacher was
unqualified for preparing a diagnostic branched tree according to the defined criteria. The
questions in the diagnostic branched tree have not been given in full sentences; the statements
have not been determined to be correct or wrong; the diagnostic branched tree has not been
prepared in a way either to uncover student misconceptions or to specify in what stage the
student don’t understand the statement. Because the statements have not been fully composed,
it is clear that the diagnostic branched tree is not from the concrete to the abstract and from
the general to the specific. The diagnostic branched tree has been marked. Considering all
these, it was determined that the pre-service teacher Eg scored 10 points in preparing the
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diagnostic branched tree technique and was unqualified. But according to the self-efficacy
perception scores, pre-service teacher Eg is qualified with 30 points.
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Figure 5: The Exemplary Diagnostic Branched Tree Prepared by the Pre-Service Teacher Kz

The pre-service teacher Kz has been able to write correct and wrong statements while
preparing the diagnostic branched tree, the statements have been written in a way that
students could see in which part of the subject they made mistakes and also the statements
have been written in an order from the general to the specific. The statements in the
diagnostic branched tree are not disconnected and have been prepared to question the same
network of information. The pre-service teacher Ksg has also been able to mark the diagnostic
branched tree. Although there is a diagnostic branched tree, it has not been prepared in a way
to uncover student misconceptions. When the diagnostic branched tree prepared by the pre-
service teacher is evaluated through the check list, the pre-service teacher Kz has been found
qualified for preparing a diagnostic branched tree with 60 points. However, there is another
mistake by the pre-service teacher: It can be said that (s)he has prepared some statements as a
clue. The first statement begins with “first of all...,” and the second statement continues with
“then..,” which has increased the students’ probability to predict the right path. But according
to the self-efficacy perception scores, pre-service teacher Ksg is very qualified with 36 points.

DISCUSSION and CONCLUSION

It has been concluded that pre-service science teachers perceived themselves qualified
for preparing a diagnostic branched tree through the average score they got in the diagnostic
branched tree preparation scale. When the qualifications of pre-service Science teachers for
preparing a diagnostic branched tree are analysed through the check list, it has been concluded
that the pre-service teachers have been found to be insufficiently qualified in this respect.
Therefore, it has been determined that pre-service science teachers thought that they knew
how to prepare a diagnostic branched tree in theory because of the scale scores. But according
to the check list scores they could not put their theoretical knowledge into practice. When
other studies in this field are analysed, it has been concluded that 48% of the pre-service
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teachers found themselves unqualified in evaluation through grid method according to the
findings obtained from the study by Kilmen, and et al. (2007). Considering the fact that pre-
service teachers have perceived themselves unqualified while studying with a structured grid,
and they have perceived themselves qualified for the preparation of diagnostic branched trees
as it has been found out in this study, it is recommended that the self—efficacy perceptions and
efficacy of pre-service science teachers should be determined through other techniques of
alternative assessment and evaluation. Similarly, according to the Buldur’s (2009) result of
the research, a significant difference was determined between the self-efficacy pre-, mid- and
post-test scores of the pre-service science teachers. Pre-service science teachers’ self-
efficacies about using the alternative assessment approach increased as the implementations
advanced. Results are similar with this research’s results. In addition, when considering the
percentage values obtained through the study by Birgin and Giirbiiz (2008), it has been
concluded that most of the pre-service class teachers do not have enough knowledge about
alternative techniques of assessment and evaluation. Researchers have studied pre-service
teachers’ self-efficacy perceptions and knowledge levels about alternative measurement
techniques (Slater,1996; Campbell & Evans, 2000; Volante & Fazio,2007; Kilmen et al.,
2007; Kolomug¢ & Agisli, 2013; Tay, 2013). It is indicated that, pre-service teachers’ self-
efficacy perceptions and knowledge levels are in low level. Results are similar with this
research’s results. Through these studies carried out with the pre-service teachers from the
departments of elementary science teaching, it is recommended that more studies should be
carried out to determine self-efficacy perceptions and efficacy of pre-service teachers
studying in other departments in relation to the alternative techniques of assessment and
evaluation. According to findings obtained through this research, it is recommended that
studies should be carried out to investigate the causes of pre-service science teachers’ low
efficacy in preparing a diagnostic branched tree as one of the alternative assessment-
evaluation techniques. Also it is recommended that more studies should be carried out to
determine self-efficacy perceptions and efficacy of pre-service teachers studying in other
departments in relation to the alternative techniques of assessment and evaluation. Also this
research could be repeated with teachers in different departments.
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OZET

Fen, diinyay1 daha iyi anlayabilmemiz i¢in 6grenmemiz gercken bilim dallarindan biridir. Bu yilizden
Ogrencilere feni daha iyi Ogretebilmek icin farkli yontemler uygulanmaktadir. Bu c¢aligmada
arglimantasyona dayali etkinliklerin O6grencilerin akademik basarisina ve tartigma becerilerinin
gelismesine etkisi arastirilmistir. Aragtirma Amasya ili Glimiishacikdy ilgesinde bulunan bir devlet
okulunun 4. sinifinda grenim goéren 14’i deney 15’1 ise kontrol grubu olan &grencilerle yiirtitiilmistiir.
Arastirmada yar1 deneysel desen kullanilmigtir. Hazirlanan basari testi 6n ve son test olarak kullanilmstir.
Ogretim sonrasinda argiimantasyona dayali etkinliklerin uygulandigi deney grubu ile geleneksel
Ogretimin yapildigi kontrol grubunun akademik basarilari arasinda deney grubu lehine anlamli fark
oldugu goriilmiistiir. Deney grubuna uygulanan argiimantasyona dayali etkinlikler analiz edildiginde ise
Ogrencilerin tartisma seviyelerinin de gelistigi gorilmiistiir.

Anahtar Kelimeler: Argiimantasyon, Tartisma Becerisi, Fen Ogretimi, Akademik Basari.

GIRIS

Fen diinyada olan biteni anlayabilmek i¢in aragtirma ve sorgulamayi, deneysel objeleri
ve mantigin kullanilmasini1 gerektiren, zaman icinde gelisen ve degisen bir bilim dalidir
(MEB; Milli Egitim Bakanligi, 2005). Insanligin diinyay: daha iyi anlama istegi fen alaninda
stirekli bir gelisime temel olusturmustur. Bu gelisimin hizlanmasi, bilimin insan hayatina daha
fazla girmesi i¢in insanlarin ¢esitli fikirler treterek, {irettikleri fikirleri ispatlamasiyla
gerceklesir (Koseoglu & Kavak, 2001). Beslenmek igin kullandigimiz meyve ve sebzelerin
tiretiminden tutun da hastalaninca kullandigimiz ilaglarin yapimina kadar bilim hayatimizin
icindedir. Bu sebeple olaylara elestirel bakabilen, hazir bilgiler yerine arastirmayi tercih eden
ve uygulayan bireyler yetistirmek fen 6gretimini gerekli kilmistir (Balim, Inel & Evrekli
2008). Bilimi daha kolay anlamak i¢in bireylerin de bilim insan1 gibi diisiinme siire¢lerinden
ge¢mesi daha faydali olacaktir. Bu sayede diinyada olan biteni anlamak daha kolay hale
gelecektir.

Bireye bilimsel bilginin hangi siireclerden gectigini, bilimsel yontemlerin bu siiregte
nasil kullanildigmmi ve gozlem yapma, simiflama, c¢ikarimda bulunma, gibi becerileri
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kazanabilmenin yolu bireyin bilim insan1 gibi diisiinmesini saglamaktan geger (Peker, 2008).
Bireylere ilkokul ¢aglarindan itibaren bilim insani gibi diisinmeyi dgretmek demek, ileride
sorgulayan, diisiinen ve fikir tireten bireyler yetistirmek demektir (Hacioglu, 2011). Fen
egitiminin amaglarindan biri feni geleneksel yapisindan uzaklastirip simif i¢cinde 6grencilerin
tartismalarini saglamak, yanlis bilinenleri degistirmeye tesvik etmek ve bilim insani gibi
diistinmeye sevk etmektir. Bilim insan1 gibi diisiinmeye sevk eden yaklasimlardan birisi de
argiimantasyondur.

Argliman bir iddianin haklilig1 olarak diisliniilebilir (Toulmin, 1958). Walton (2006)’a
gore ise iddialarin desteklenmesi i¢in ortaya atilan kanitlar olarak degerlendirilmistir.
Arglimantasyon ise segilen bir konu hakkinda fikir ileri siirme, ortaya atilan fikri destekleme,
elestirme (Kuhn, 1992) olup iki farkli diisiincenin ag¢iklandigi ve karsi diisiincenin
degerlendirildigi bir siiregtir (Chin & Osborne, 2010). Siire¢ i¢inde zihinsel faaliyetler ist
diizeyde gergeklesir ve ¢ok yonlii diisiinerek degerlendirme yapilir (Erduran, Simon &
Osborne, 2004).

Argiimanlar olusturulduktan sonra argiimantasyon gergeklesir (Ustiinkaya & Savran
Gencer, 2012). Argiiman, Driver, Newton & Osborne (2000)’e gore diisiinen ve yazan
bireylerin, bireysel veya grupga yapabilecegi sosyal bir etkinlik olarak tanimlanmistir.
Arglimantasyonda 6grenciler, sahip olduklar1 6n bilgileri kullanarak fikirlerini destekleyen
climleleri kullanir ve kendi fikirlerinin dogruluguna karsi ¢ikan fikirlere karsi diislincesini
ispatlamaya calisirlar (Uluginar Sagir, 2008). Bu siire¢ i¢cinde goézlem yapma, siniflama,
¢ikarimda bulunma, deney tasarlama, tahmin etme, hipotezler kurma gibi becerileri de
kazanirlar (Ceylan, 2012). Ogrencilerde bu becerilerin gelismesi bilim adamlarmin nasil
caligtiklarin1 anlamalarin1  kolaylastirir (Hofstein & Lunetta, 2004). Argiimantasyonun
yapildigi smif ortamlarinda &grenciler fikirlerini rahatca ifade edebildikleri, iddialarini
gerekce ve desteklerle savunabildikleri igin etkili bir fen 6gretimi gergeklesir (Kaya & Kilig,
2010).

Arglimantasyon oOgrencilerde elestirel diisiinme becerilerini gelistirir ve fenle ilgili
kavramlarin anlasilmasini kolaylastirir (Ceylan, 2012).Bireylerde fenin daha anlasilir ve
somut hale gelebilmesi icin fenle ilgili kavramlar1 yazma ve konusma siirecine 6grencilerin
aktif katilimlarinin olmasi1 énemlidir (Simon & Johnson, 2008). Kiiciik yaslarda 6grencilerin
fenle ilgili kavramlart dogru anlamasi ve Ogrenebilmesi ileri diizeydeki siniflarda fen
derslerine temel olusturacagi igin son derece dnemlidir (Osborne, 2007; Ozkara, 2011). Bu
nedenle Ogrencilerin kiigiik smif seviyelerinde feni tam olarak Ogrenebilmeleri igin
ogretmenlerin ders islerken uygun ydntemleri kullanmas1 gerekir (Aldag, 2005). Ogrencilerin
fen derslerini daha iyi Ogrenebilmeleri, kendi yasamlariyla iligkilendirmeleri i¢in tartigma
ortamlarmin olusturulmasi gerektigine dair bir¢ok arastirma yapilmistir (Sadler & Fowler,
2006; Clark & Sampson, 2007; Lopez & Gross, 2008; Davson & Wenville, 2010).
Ogrencilerin fen konularini daha iyi 6grenerek akademik basarilarinin artmasi bu calismalarin
ortak sonucudur. Ayrica bu siire¢ 68rencilerin bilim insanlarinin bilgiyi yapilandirmak i¢in
yasadiklar silireci anlama ve yasama olanagi sunar (Aymen Peker, Apaydin & Tas, 2012).

Argiimantasyon sozlii ve yazili olarak yapilabilir. S6zel olarak yapilan arglimantasyon
smif ortamlarinda 68retmen-6grenci ya da Ogrenci-Ogrenci arasinda gercgeklesirken, yazili
arglimantasyon ise tartigmacinin iddiasini yazili bir metinle ifade etmesine dayanir. Sozel
arglimantasyon sirasinda Ogrencilerin konu hakkinda konusmalar1 konunun 6greniminde
oldukca etkilidir (Cavagnetto, Hand & Norton-Meier, 2010). Yazma isleminin 6grenme
aktivitesi olarak kullanilmasi da ig¢sel Ogrenmeyi hizlandirir (Mason & Boscola, 2000).
Boylece yazma gerektiren etkinlikler fenle ilgili zor kavramlarin daha kolay 6grenilmesini
saglar (Hohenshell & Hand, 2006).

Argiimantasyon Ingiliz filozof Toulmin (1958)’in “The Uses Of Argument” adl
kitabinda yer almistir. Toulmin (1958), argiimantasyon modelinde 6 unsur belirlemistir.
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Bunlarin iiglinii temel, diger iicilinli ise destekleyici unsur olarak siniflandirmistir. Temel
unsurlar veri, iddia, gerekge olarak; destekleyici unsurlar1 da ¢iirlitmeler, sinirlayicilar ve
destekleyiciler olarak belirlemistir. Bir arglimanin ger¢eklesebilmesi icin veri, iddia ve
gerekce kesinlikle gerekirken, digerlerinin de olmasi arglimanin daha kaliteli olmasini saglar
(Kaya & Kilig, 2008). Bir argiimanin igerisinde bulunan unsurlarin birbiriyle olan iligkKisini
inceleyen Toulmin Arglimantasyon Modeli bir iddia ile baslar. Bu iddiay1 destekleyen verileri
igerir; ardindan veriler ile iddiay1r birbirine baglayan gerekgeler ileri siiriiliir. Gerekgenin
kuvvetini artirmak igin destekler kullanilir, sinirlayicilardan ve iddianin gegersiz oldugu
durumlarda da ¢iiriitmeyle biter (Erduran vd., 2004).Toulmin Argiimantasyon Modeli
icerikten ziyade kullanilan tartisma 6gelerini 6ne ¢ikarmaktadir (Osborne vd., 2004). Toulmin
Argiimantasyon Modeli’ne ait kavramlar ve agiklamalar1 asagidaki gibidir (Simon, Erduran &
Osborne, 2006).

SINIRLAYICILAR

Bundan Dolan

VERILER IDDIALAR

Ciinkii y
GEREKCELER CURUTMELER

DESTEKLER

Sekil 1. Toulmin Argiimantasyon Modeli Sematik Gésterimi (Simon vd., 2006)

» Veri: Tartismanin temel unsurlarindan iddiay1 destekleyen olgulardir.
~ Ornegi: Harry Bermuda’da dogdu.
» Iddia: Verilere dayanilarak ortaya atilan goriistiir.
Ornegi: Harry bir ingiliz vatandasidir.
» Gerekge: Verilerin iddiay1 nasil desteklediginin gosterilmesidir.
Ornegi: Bermuda’da dogan bir erkek genelde Ingiliz vatandasi olur.
> Destek: Gerekgeyi kuvvetlendiren genel hiikiimlerdir.
(")rnegi: Bermuda Ingiltere’nin en az gog alan yeridir.
» Smirlayicr: Iddianin sinirlarinin belirlenmesidir.
(")rnegi: Biiyiik olasilikla boyledir.
» Ciiriitme: Iddianin gegerliliginin olmadig1 durumlardir.

Ornegi: Fakat onun ailesi yabanci veya Ingiliz vatandasligina sonradan gegmis
olabilir.

Toulmin Argiimantasyon Modeli’nde O6grenciler bilgilerin olusum siirecine dahil
olmaktadir (Akt. Aldag, 2006). Bilgiyi hazir almak yerine 6grenen tarafindan olugturulmasi
ogrenme kalitesini artirmaktadir (Giiglii, 1998). Ogrencilerin bu siirece dahil olabilmesi igin
smif icerisinde bir takim etkinliklerin yapilmasi gerekmektedir. Bu etkinlikler ifadeler
tablosu, kavram haritalari, deney raporu hazirlama, karikatiirlerle ve hikayelerle yarisan
teoriler, bir arglimani yapilandirma, tahmin et-gozle-agikla, bir deney tasarlama, fikirler ve
kanitlarla yarisan teoriler seklindedir (Osborne, Erduran & Simon, 2004). Bu etkinlikler
asagida anlatilmaya calisilmistir.
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> Ifadeler tablosu, 6grencilerin konu bilgisi iceren ciimlelerin dogru veya yanlis olduguyla
ilgili fikirlerini gerekgeleriyle belirtecekleri yapidadir (Gilbert & Watts, 1983).

» Hazirlanan kavram haritalarindaki eksikleri ve kavramlar arasindaki iliskilerin dogru
veya yanlis oldugunun bulunmasi ve tartigsilmasi istenebilir (Yesiloglu, 2007; Ceylan,
2012).

» Deney raporu etkinliginde eksik ve yanlis bilgi igeren, baska 6grenciler tarafindan
hazirlanmis bir deney raporu 6grencilere verilerek eksiklikleri ve yanlhisliklari tartisilir
(Goldsworthy, Watson & Wood Robinson, 2000).

» Karikatiirlerle yarisan teorilerde 6grencilerin eglenerek etkinlige katilabilmeleri igin iki
veya daha fazla iddia igeren karikatiirlerle tartismalari istenir (Keogh & Naylor, 1999).

» Ayni konu iizerinde farkli hikayeler verilerek hangi hikayeyi neden desteklediklerini
tartismalar1 hikayelerle yarisan teoriler etkinligidir (Osborne vd., 2004).

» Bir argiimani yapilandirma etkinliginde ise ogrencilere bir olay anlatilir ve bu olayla
ilgili delil olarak kullanabilecekleri dort farkli ifade sunulur; 6grencilerden
destekledikleri segenekle ilgili ifadeleri agiklamalar1 istenir (Demirci, 2008).

» Tahmin et- gozle- agikla etkinliginde ise 6grencilere heniiz yagamadiklari bir olay ile
ilgili fikirleri sorulur; daha sonra olayr yasamalari, gbzlem sonuglari ile tahminlerini
karsilastirarak tahminin dogrulugu ve yanhshg ile ilgili tartismalari istenir (Ozkara,
2011).

> Ogrencilere bir konu hakkinda bir hipotez olusturmalar ve olusturduklar1 bu hipotezi
ispatlamak i¢in bir deney tasarlamalari istenir. Tasarladiklar1 deneylerde hangi
degiskenleri inceleyecegi ve hangi siklikla ol¢iim yapacagi gibi olaylar tartisilir
(Ceylan, 2012).

» Fikirler ve kanitlarla yarisan teoriler de 6grencilere iki farkli olay anlatilir. Daha sonra
bu olayla ilgili ya da ilgisi olmayan bir takim ifadeler verilir. Ellerindeki bu ifadelerden
hangilerinin olay ile ilgili delil olarak kullanabileceklerini ya da kullanamayacaklarini
tartismalar1 saglanir (Osborne vd., 2004).

Bu arastirmanin amaci ilkokul 4. smif Fen ve Teknoloji dersi Maddeyi Taniyalim
linitesinin Ogretiminde argiimantasyona dayali etkinliklerinin akademik basariya etkisini
aragtirmak ve argiimantasyona dayali etkinliklerin uygulandigi deney grubunda bulunan
Ogrencilerin tartigsma becerilerinin gelisimini incelemektir.

Fen egitimi ile ilgili literatiir incelendiginde son bes yilda Tiirkiye’de argiimantasyona
ilgili yapilan calismalarin yogunlastig1 ve yillara gore giderek arttigr goriilmektedir. Yesildag,
Hasangebi & Giinel (2013) argiimantasyon tabanli bilim §grenme yaklasiminin dezavantajh
ogrencilerin fen bilgisi dersinde ilkdgretim 8. sinif O6grencileri ile “Maddenin Yapist ve
Ozellikleri” konusunun Ogretiminde akademik basariyr artirdifi sonucuna ulasmuslardr.
Kardas (2013), argiimantasyon yonteminin 6grencilerin karar verme, problem ¢ézme ve
arglimantasyon becerilerinin gelisimine etkisi incelemistir. 5. smif 6grencileriyle yapilan
Ogretim yontemi video kaydi yapilarak argiimantasyon becerileri Toulmin Argiimantasyon
Modeline gore degerlendirilmis smifin % 73’lniin orta diizey arglimanlar irettigi
goriilmistiir. Sekerci (2013), calismasinda {iiniversite birinci smif O6grencileri ile kimya
laboratuvar1 dersinde arglimantasyon yonteminin kavramsal anlayislarina ve arglimantasyon
becerilerine etkisini arastirmistir. Nicel ve nitel yontemlerin kullanildigi ¢alismada
Ogrencilerin arglimantasyon seviyelerine olumlu katki sagladig1 sonucuna ulagsmistir.

Bu calismalar disinda Kaya (2005), 7 ve 8. siniflarda, Yesiloglu (2007) 10. simifta;
Ulugmar Sagir (2008), 7. ve 8. smiflarda; Ozer (2009), 9. sinifta; Altun (2010) 7. smifta;
Erdogan (2010), 5. sinifta; Hacioglu (2011) ve Ozkara (2011), 8. smiflarda; Giiltepe (2011),
11. smifta ve Ceylan (2012) 5. sinifta fen konularinin &gretiminde basar1 ve tutum gibi
degiskenlere argiimantasyonun etkisini arastirmislardir.
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Arglimantasyonla ilgili calismalarda fen smiflarinda 6grencilerin tartismalarinin diisiik
diizeyde oldugu veya bazilarinin tartismadan kagindiklari belirtilmistir (Watson, Swain &
McRobbie, 2004; Jiminez-Alexandre, Rodriguez & Duschl, 2000; Sampson, Grooms &
Walker, 2011). Jimenez—Aleixandre, Bullgallo-Rodriguez & Duschl (1997), lise dgrencileriyle
genetik problemleri konusunda yaptiklar1 ¢alismada Ogrencilerin iddia ve kanit bulmakta
giicliik cektiklerini; ayrica geleneksel fen siniflarinda yapilan 6gretimle 6grencilerin tartisma
becerilerini gelistirme imkani saglanamadigini belirtmislerdir. Zohar ve Nemet (2002)
dokuzuncu simiflarda genetik konusunda yaptigi deney kontrol gruplu calismada
argiimantasyon uygulanan grupta sorgulama becerilerinin gelistirildigini, kanit kullanmanin
kontrol grubuna gore arttigini belirtmistir.

Dawson & Venville (2010) arglimantasyon ve muhakeme yapabilme becerilerinin
belirlenebilmesi icin 12 ile 17 yas dilizeyi arasinda farkli Ogrencilerden gruplar
olusturulmustur. Yar1 yapilandirilmis goriisme formlariyla elde edilen verilerde 6grencilerin
biiyilk ¢ogunlugunun iddialarin1 destekleyemedigini yada basit iddialar one siirdiigiini
gormiistlir. Benzer sonuglara Zohar ve Nemet (2002), Evagorou ve Osborne (2009) ile Celik
(2010) tarafindan da ulagilmustir.

Walker, Sampson, Grooms, Anderson ve Zimmerman (2012) argiiman destekli
sorgulayict (ADS) kimya laboratuvar etkinliklerini uyguladiklar1 ¢alismada 6grencilerin yazili
argiiman gelistirme diizeyinin gelistigini, kavramsal anlamalarinda deney (ADS) grubu ile
kontrol (geleneksel yontem) grubu arasinda anlamli fark olmadigini, tutumlarinda ise anlaml
fark oldugunu belirtmislerdir. Demircioglu ve Ugar (2012) da ayni modelde {niversite
ogrencileriyle 0Ogretim yaptiklart ¢alisma sonucunda tartisma becerilerinin  gelistigini
bulmustur.

Calismalar incelendiginde ilkokul 4. sinif diizeyinden daha st sinif diizeylerinde
yapildigi ve akademik basartya etkisinin arastirildigi  goriilmiistiir. Bu ¢alismada,
argiimantasyona dayali 6gretim yonteminin etkililigi ¢ocuklarin fenle ilk karsilastiklart sinif
diizeyi olan ilkokul dordiincii smifta, 10-11 yas diizeyinde bulunan &grencilerde
incelenmektedir. Bu ¢alisma grubu literatiirde var olanlara gore daha diisiik yas grubundadir.
Ayni zamanda c¢aligma yapraklarinin nitel analizi ile Ggrencilerin tartigma becerilerinin
gelisiminin belirlenmesi de bu ¢alismanin 6zgiinliiglinli ve 6nemini artirmaktadir.

Bu aragtirmanin problem ciimlesi arglimantasyona dayali etkinliklerin ilkokul 4. siif
Fen ve Teknoloji dersinde “Maddeyi Taniyalim” {initesinde akademik basariya ve tartisma
becerilerinin gelisimine anlamli bir etkisi var midir?

Arastirmanin alt problemleri ise asagidaki gibidir.

v’ Argiimantasyona dayali etkinliklerin uygulandigi deney grubu ile geleneksel 6gretim
yonteminin uygulandigi kontrol grubunun 6n test puanlart arasinda anlamli bir fark
var midir?

v’ Argiimantasyon etkinliklerinin uygulandigi deney grubuyla geleneksel yontemin
uygulandigr kontrol grubunda, 6n ve son test puanlarinin grup igindeki
degisimlerinde anlamli bir fark var midir?

v’ Argiimantasyon etkinliklerinin uygulandigi deney grubuyla geleneksel yontemin
uygulandig1 kontrol grubunun son test puanlari arasinda anlamli bir fark var midir?

v’ Argiimantasyona dayali etkinliklerin, ogrencilerin argiimantasyon becerilerinin
gelisimine etkisi var midir?
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YONTEM
a) Arastirmammn Deseni

Arastirma yar1 deneysel yontemle yapilmis ve kolay ulasilabilir 6rneklem yontemi
kullanilmistir. Yar1 deneysel desenli calismalarda her iki gruba da 6n ve son testler uygulanir,
sadece deney grubuna miidahale yapilir (Creswell, 2003; Biiyiikoztiirk, Cakmak Kilig, Akgiin,
Karadeniz & Demirel, 2008).

Arastirma ilkokul 4. smif Fen ve Teknoloji dersi Maddeyi Taniyalim temasinda
yapilmistir. Deney grubuna argiimantasyon etkinlikleri ile 6gretim yapilirken kontrol grubuna
ise daha 6nceden 6gretim yapildigi sekliyle soru cevap ve sunus yoluyla 6gretim yapilmistir.

b) Arastirma Grubu

Calismanin 6rneklemini Amasya ili Glimiishacikoy il¢esinde bulunan 2012-2013 egitim
Ogretim yilinda bir devlet okulunda 6grenim goéren 4. simif Ogrencileri olusturmaktadir.
Calismanin evreni ise Amasya ilinde 6grenim goren 4. sinif 6grencileridir. Aragtirmada deney
grubunda 14 6grenci (8 kiz ve 6 erkek), kontrol grubunda ise 15 6grenci (8 kiz ve 7 erkek)
bulunmaktadir.

c) Veri Toplama Araglari

Arastirmada veri toplama araci olarak arastirmacilar tarafindan gelistirilen basari testi
kullanilmistir. Ayrica tartisma becerilerinin gelisimini incelemek amaciyla deney grubu
Ogrencilerine uygulanan bilimsel tartisma etkinlikleri kapsaminda hazirlanan c¢alisma
yapraklari kullanilmistir. Arastirmada “Maddeyi Taniyalim” {initesinde akademik basariy1
Olcebilmek icin 30 maddelik ¢oktan se¢meli test hazirlanmistir. Basar1 testi hazirlanirken
temaya ait kazanimlarin listesi ¢ikarilmis ve test icindeki maddelerin bu kazanimlari 6lgecek
sekilde hazirlanmasi saglanmistir. 30 madde olan basar1 testi 3 uzman tarafindan incelenmis;
yazim ve anlatim hatalar1 oldugu belirlenen 5 madde c¢ikarilarak 25 maddelik son hali
verilmistir. Bu tiir bir uygulama testin giivenirligini artirmaktadir (Calik, 2006). Basar1
testinin pilot uygulamalar1 aymi ilgenin diger okullarinda 6grenim goéren 177, 4. sinif
ogrencileriyle yapilmigtir. Test maddelerinin ayirt edicilik indeksleri 0,40’in altinda
olmadigindan madde atilmaya gerek duyulmamistir. Madde giicliik indeksleri yakin oldugu
icin KR-21 ile gilivenirlik hesaplanmis ve 0,78 bulunmustur. Giivenirligin 0,70 tizerinde
olmasi dlgegin giivenilir diizeyde oldugunu gostermektedir (Biiyiikoztiirk, 2011). Hazirlanan
test daha sonra deney ve kontrol grubu dgrencilerine on test ve son test olarak uygulanmistir.
Ogrencilere her dogru cevap icin 1 puan, yanlis cevap ve bos birakilan sorular igin 0 puan
verilmistir. Bu nedenle basar testinden alinabilecek en yiiksek puan 25’tir.

Arglimantasyon becerilerinin gelisimi deney grubuna uygulanan argiimantasyon tabanli
gelistirilen ¢alisma yapraklar1 ile degerlendirilmistir. Bu ¢alisma yapraklari hazirlanirken
inite kazanimlar1 dikkate alinmistir. Calisma yapraklart gelistirilirken uzman goriisii alinarak
gerekli diizenlemeler yapilmistir. Bireysel yapilan ¢calisma yapraklarinda 6grenciden oncelikle
konu hakkinda bir iddia ortaya koymasi, daha sonra bu iddiasini ni¢in ortaya attigin1 yazmasi
istenmistir. Bu verilerin iddiay1 nasil destekledigi yani gerekgelerini ortaya koymasi
istenmistir. Sonraki sorularla gerekgelerini giiclendiren destekler ve iddiasinin sinirliliklari ile
ilgili sorular sorularak tartigsma diizeyleri belirlenmeye ¢alisilmistir.

d) Deneysel islem Yolu

Arastirmada 10 hafta siire ile haftada 3 saat “Maddeyi Tantyalim” {initesinin 6gretimi
yapilmistir. Deney ve kontrol grubunun denkligini incelemek amaciyla gruplara basari testi 6n
test olarak uygulanmig, deney grubuna argiimantasyon etkinlikleri ile kontrol grubuna ise
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anlatim ve soru cevap yontemleri kullanilarak ders kitabinda bulunan etkinlikler ile 6gretim
yapilmistir. Deney grubunda ilk hafta Toulmin Argiimantasyon Modeli 6grencilere tanitilmis,
ornekler verilmis; daha sonra tartisma 6gelerinin 6gretimi igin hazirlik etkinligi yaptirilmastir.
Hazirlik etkinliginde 6grencilere Amasya Merzifon yolunda bir trafik kazas1 meydana geldigi
ve bu kazada agir yaralilarin oldugu gorsellerle desteklenerek hikayelestirilmistir. Ogrencilere
“agir yaralilarin Istanbul’a gotiiriilmesi icin nasil bir ara¢ kullanirsimz, neden bu araci
kullandiniz, segtiginiz aracin hangi 6zelliginden yararlandiniz” gibi sorular sorularak iddia,
gerekce ve destekleri belirlenmeye ¢alisilmistir. Daha sonra iddialarinin her zaman gecerli
olup olmadigin1 belirlemek i¢in sinirlayicilar, son olarak iddialarini ¢iiriitecek ciimleler
kullanmalari istenmistir. Hazirlik etkinligi arastirma konusu disinda bir 6rnek olay olarak
gelistirilmis ve bulgularda incelenmemistir. Calisma siliresinde 12 tane argiimantasyon
etkinligi hazirlanmistir. Etkinliklerin hazirlanmasi asamasinda uzman goriisii alinarak i¢
gecerlilik saglanmistir. Etkinliklerin Fen ve Teknoloji dersi Ogretim programindaki
kazanimlara gore dagilimi Tablo 1°de verilmistir.

Hazirlanan bu etkinliklerle 6grencilerin Toulmin’in Argiimantasyon Modelindeki
kavramlart kullanmasit amaglanmistir. Ders isleme siirecinde etkinlik oncelikle 6gretmen
tarafindan sozlii bir sekilde o6grencilere anlatilmigtir. Ogretmen miidahalesi olmadan
ogrencilere etkinlik calisma kagitlar1 dagitilarak yazili tartisma yapmasi istenmistir. Yapilan
etkinlik kagitlar1 toplanarak bir sonraki derste konu ile ilgili sozli tartigmalar yapilmistir.
Ogretmen, konusmalarin anlasilir olmasi ve her &grencinin tartisma etkinligine katilimim
saglayacak sekilde sinif ortamini kontrol etmistir.

Tablo 1. Argiimantasyona Dayali Etkinliklerinin Kazanimlara Gore Dagilimi

Etkinlik Kazanim

1.Etkinlik Maddeleri, bes duyu organi ile fark edilen 6zelliklerine gore siniflandirir.

2.Etkinlik Madde, cisim, malzeme, esya, alet vb. kavramlari climle i¢inde dogru olarak
kullanir.

3.Etkinlik Miknatis tarafindan g¢ekilen ve ¢ekilmeyen maddeleri ayirt eder.

4.Etkinlik Maddeleri suda yiizme suda batma, islak-kuru kalma, su ¢ekme ¢ekmeme
ozelliklerine gore siniflandirir.

5.Etkinlik Katilarin belirli bir sekli oldugunu fark eder.

6.Etkinlik Sivilarin konulduklari kabin seklini Aldiginin farkina varir.

7.Etkinlik Kiigiik taneli katilarin sivilara benzer davrandigini fark eder.

8.Etkinlik Havanin varligini nasil fark edebilecegini agiklar.

9.Etkinlik Maddeleri kati, s1v1 ve gaz hallerine gore siniflandirir.

10.Etkinlik Swvilarin sekil almasiyla malzemenin kaliba dokiilmesi arasinda iligki kurar.

11.Etkinlik Coplerdeki demirli atiklarin ayrilmasi igin yontem Onerir.

12.Etkinlik Uygun bazi karigimlarin siizme yontemi ile ayrilabilecegini tahmin eder.

e) Verilerin Analizi

Arastirmada elde edilen verilerin analizi i¢cin SPSS 15 programi kullanilmistir.
Orneklem sayisinin az olmasi ve test sonuglarmin normal dagilim gostermemesi nedeniyle
parametrik olmayan testler kullamilmistir (Pallant, 2001). Gruplarin 6n ve son test sonuglari
arasinda anlaml bir farkliligin olup olmadigimn belirlemek icin Mann Whitney U testi ve grup
icinde testlerin karsilastirilmasi i¢in Wilcoxon isaretli siralar testi kullanilmistir. Sonuglar
p=0,05 anlamlilik diizeyinde degerlendirilmistir.

Calismada argiimantasyona dayali etkinliklerin akademik basar1 iizerinde ne derece
etkili oldugunu aciklayabilmek icin Cohen’s d degeri Ozsoy ve Ozsoy (2013) referans
alinarak hesaplanmistir. Cohen’s d degeri 0,20 ise kiigiik 0,50 ise orta 0,80 ise biiylik etki
biiyiikliigiine sahip olarak yorumlanir (Ozsoy & Ozsoy, 2013).
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Ogrencilerin tartisma  diizeylerinin  gelisimi incelenirken literatiirde yer alan
arglimantasyon degerlendirme Olgiitleri gozden gegirilmistir. Sadler ve Fowler (2006),
tartisma Ogelerinin  kullannmina gore degerlendirildigi farkli seviyeler igceren bir
arglimantasyon degerlendirme Ol¢egi hazirlamiglardir. Bu Olgek, arastirmada uygulanan
calisma yapraklarmin ¢dziimlenmesi i¢in uygun bulunmustur. Ogrencilerin kullanmis oldugu
ciimleler analiz edilerek kodlama yapilmustir. Ogrencilerin  calisma  yapraklari
arastirmacilardan baska argumantasyon hakkinda bilgisi olan bir kisi tarafindan da
degerlendirilerek kodlamalarin giivenirligi kontrol edilmistir. Bunun i¢in yapilan analizde
ortak kodlamalarin toplam kodlamalara orami ile hesaplanan (Cepni, 2007) kodlayici
giivenirligi 0,92 olarak bulunmustur.

Sadler & Fowler (2006) tarafindan gelistirilen argiimantasyon degerlendirme olgegi
Tablo 2’de gosterilmistir.

Tablo 2. Argiimantasyon Degerlendirme Olgegi (Sadler & Fowler, 2006)

Seviye/Puan Aciklama
0 Iddia yok.
1 Iddia kullamlnmus ancak gerekce kullanilmamus.
2 Iddia ve gerekce kullanilmas.
3 Iddia ayrmtili agiklannus gerekce ve destekleri var.
4 Iddialar gerekce ve destekler ve ciiriitmeler kullanilmus.

Bu 6lcek bilimsel tartismay1 4 seviye olarak belirlemektedir. Ilk seviye sifir seviyesidir
ve sifir puanla gosterilir. Bu seviyede iddia ve gerekge yoktur. Birinci seviyede ise iddia
vardir, ancak gerekce yoktur ya da bilimsel olarak yanligtir. Puan degeri birdir. Bir sonraki
seviye ise ikinci seviyedir. Bu seviyedeki tartismalarda iddia ile birlikte basit gerekceler
vardir ve iki puan olarak kodlanir. Ugiincii seviyede ise iddialarla birlikte saglam gerekgeler
ya da ¢iiriitmeler bulunur ve ii¢ puan olarak kodlanmistir. Son seviye olan 4. seviyede iddialar
ayrintili bir sekilde gerek¢e ve destekleriyle anlatilmis, ek olarak karsit goriisler de
sunulmustur. Bu seviyeye dort puan verilmistir.

Calismada kullanilan bir etkinlige ait kodlama asagida gosterilmistir.

Keloglan ve arkadaslar1 sehrin ¢opliiglinde bulunan atiklar1 geri doniisiime kazandirmak
istemisler. Oncelikle ¢dpten demir atiklar1 ayirmaya karar vermisler. Ancak bu is icin sizden
yardim istiyorlar. Onlara nasil yardim edersiniz?

Yukarida anlatilan etkinlige verilen cevaplarin bazilar1 asagida kodlanarak verilmistir.

“Copteki miknatislart kolayca toplayabilirim. Herkesten attigi ¢opii toplayp igindeki demiri
¢tkarmasw isterim.” (1 puan)

Bu ifadede miknatislar1 ayirabilecegini sdyleyen o6grenci bilimsel olarak iddiasim
destekleyen ifade kullanmadigi igin 1 puan verilerek kodlanmustir.

“Copteki demirleri toplarim. Hem de ¢ok kolay bir sekilde toplarim. Elime bir miknatis alir
¢opiin iistende dolasarak bunu yapabilirim.”(2 puan)

Bu ifadede iddianin ortaya atildigi ancak iddiayr destekleyen ifadelerin bilimsel
olmasina ragmen yetersiz olmasi sebebiyle 2 puan olarak kodlanmistir.

“Aslinda demirleri ayirmak ¢ok kolay. Biiyiik bir miknatis ve ving bulurum ucuna baglarim.
Ciinkii miknatislar sadece demir, nikel ve kobalti ¢eker. Boyle yapinca demirleri miknatis
¢ekerek toplar.” (3 puan)
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Bu ifadede o6grenci iddiasmi ortaya koymus. Iddiasin1 desteklemek icin bilimsel
ifadeleri kullanmistir. Kullandig1 ifadelerin bilimsel agidan iyi diizeyde olmasi nedeniyle 3
puan verilmistir.

Bir bagka etkinlikte ise limonata bos bir bardak ve kova resimlerinin oldugu bir etkinlik
hazirlanmistir. Bu etkinlikte limonatanin maddenin hangi halde oldugunu ve bunu
nedenleriyle birlikte anlatmalar1 istenmistir. Ogrencilerin kullanmis oldugu ciimlelerden baz
ornekler ve puanlamasi asagida gosterilmistir.

“Limonata maddenin sivi halindedir.” (1 puan)

Bu climlede 6grenci sadece iddiasini ortaya koymus ancak gerekceler kullanmamustir.
“Limonata swvidir. Ciinkii limonata bardagin ve siirahinin geklini alir.”(2 puan)

Iddia gerekgesi ile birlikte kullanilmistir. Bu nedenle 2 puan verilmistir.

“Limonata limon suyundan yapilir. Yani sividwr. Limonata hangi kaba konulursa o kabin
seklini alir. Kovaya koyarsak kovamin bardaga koyarsak ta bardagin seklini alir. Akiskandir
da.” (3 puan)

Iddia gerekceler ve destekleriyle agiklandigi icin 3 puan olarak kodlanmustir.
Ogrencilerin etkinliklerdeki ifadelerinde iddialarim1 ayrintili bir sekilde savundugu
ancak karsit goriis ortaya koyamadigi i¢in 4 puan alan olmamastir.

BULGULAR

a) Birinci Alt Probleme Ait Bulgular

Arglimantasyona dayali etkinliklerin uygulandigi deney grubu ile geleneksel 6gretim
yonteminin uygulandigi kontrol grubunun 6n test puanlari arasinda anlamli bir farklilik var
midir? alt problemi i¢in Mann Witney U testi yapilmis ve sonuclar Tablo 3’de verilmistir.

Tablo 3. On Test Puanlarinin Gruplar Arasinda Degisimi Mann Whitney U testi Sonuclar: (p=0.05)

Grup N Sira Ortalamas1  Sira Toplam U p
Deney 14 14.54 203.50
Kontrol 15 15.43 231.50 98.500 0.780

Tablo 3’den 6n testler i¢in deney grubunun sira ortalamasi 14,54 ve kontrol grubunun
sira ortalamasi ise 15,43 bulunmustur. Gruplarin 6n test puanlar1 arasinda anlamli bir fark
bulunamamaistir (U=98,500; p>0,05). Deney grubunun 6n test aritmetik ortalamasi 8,2 kontrol
grubunun On test aritmetik ortalamasi ise 7,9 bulunmustur. Elde edilen bu sonuglar uygulama
oncesinde gruplarin birbirine denk oldugunu gdstermektedir.

b) ikinci Alt Probleme Ait Bulgular

Calisma sonunda 6grencilere basari testi son test olarak uygulanmistir. Deney grubu ve
kontrol grubuna uygulanan 6n ve son test puanlarinin grup igindeki degisimlerinde anlamli bir
farklilik var midir? alt problemi i¢in Wilcoxon Isaretli Siralar testi yapilmis ve sonuglar Tablo
4’te gosterilmistir. Tablo 4’ten deney ve kontrol grubunda bulunan biitiin 6grencilerin son test
puanlar1 6n test puanlarina gore artis gosterdigi goriilmektedir. Her iki grubunda grup i¢indeki
puanlarinin degisiminin anlamli oldugu goriilmiistiir (Z=-3,301, p<0,05; Z=-3,420, p<0,05).
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Tablo 4. On ve Son Test Sonuclarinin Grup Igindeki Degisimi Wilcoxon Isaretli Siralar Testi
Sonuglari (p=0,05)

Gru On-Son N Sira Sira
P Test Ortalamasi Toplami P
Negatif Swra 0 0 0 i
Deney  Pozitif Swra 14 7.50 105.00 .001*
- 3.301
Esit 0 - -
Negatif Swra 0 0 0 i
— x
Kontrol P0z1t1f Swra 15 8 120.00 3420 .001
Esit 0 - -

c¢) Uciincii Alt Probleme Ait Bulgular

Deney ve kontrol grubu son test puanlar1 arasinda anlamli bir fark var midir? problemi
icin Mann Whitney U testi yapilmis ve sonuglar Tablo 5°te gosterilmistir.

Tablo 5. Son Test Puanlarinin Gruplar Arasinda Degisimi Mann Whitney U Testi Sonuglar: (p=0,05)
Sira

Grup N Sira Ortalamasi Toplam U p
Deney 14 20,46 286,50 N
Kontrol 15 9,90 148,50 28,500 0,000

Tablo 5’ten deney grubu son test sira ortalamasinin 20,46 kontrol grubu son test sira
ortalamasmin ise 9,90 oldugu goriilmektedir. Ogrencilerin son testten aldigi puanlarin
aritmetik ortalamalar1 ise deney grubu icin 18,4 kontrol grubu i¢in 12 bulunmustur. Bu
sonuglara gore deney ve kontrol grubu son test sonuglari arasinda anlamli bir farklilik
bulunmaktadir (U=28,500; p<0,05). Argiimantasyona dayali etkinliklerin akademik basar1
tizerinde ne kadar etkili oldugunu belirlenebilmesi i¢in etki biiyiikliigii degeri hesaplanmasi
gerekir. Calismada son test puanlarinin Cohen’s d degeri 0,46 bulunmustur. Arastirmada elde
edilen Cohen’s d degeri de orta diizeye yakin bir etki biiyiikliigiine sahiptir. Deney ve kontrol
grubunun basar1 6n ve son test aritmetik ortalamalarinin degisimi Sekil 2’de gdsterilmistir.
Her iki grubun akademik basarilarinda artis oldugu ancak bu artisin deney grubunda daha
fazla oldugu grafikten goriilmektedir.

12 1 Deney

17 grubu

15

13
m Kontrol

11 - grubu

Ontest Sontest

Sekil 2. Gruplarin Ontest Sontest Aritmetik Ortalamalarimn Degisimi

d) Dérdiincii Alt Probleme Ait Bulgular

Arglimantasyona dayali etkinliklerin, Ogrencilerin arglimantasyon becerilerinin
gelisimine etkisi var midir? probleminin ¢éziimii i¢in tartisma etkinliklerinin uygulanmasinda
kullanilan ¢aligma yapraklarinmn igerik analizi yapilmistir. Ogrencilerin yazdiklar1 ciimleler
incelenerek belirlenen tartisma diizeyleri Tablo 6’da gésterilmistir.
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Tablo 6’da 14 kisilik 6grenci grubunun Etkinlik 1°de %]14’tGniin 1. %86’sinin 2.
seviyede oldugu goriilmektedir. 3. ve 4. seviyede 6grenci bulunmamaktadir. 2. etkinlikte ise
Ogrencilerin tamaminin 2. seviyede oldugu goriilmektedir. 3. etkinlikte ise 1. seviyede 6grenci
bulunmazken 2. seviyede Ogrencilerin % 21,51 bulunurken %78,5’1 ise 3. seviyede
bulunmaktadir. 4. etkinlikte ise Ogrencilerin %43’ 2. seviyede, %57’si ise 3. seviyede
bulunmaktadir. 5. etkinlikte 1. seviyede %7 Ogrenci, 2. seviyede %7 6grenci bulunurken
seviye 3’de %86 oraninda 6grenci bulunmaktadir. 6. etkinlikte seviye 2’de %28, seviye 3°de
ise 72 oraninda 6grenci bulunmaktadir. Etkinlik 7°de ise 6grencilerinin %100 {iniin seviye
3’de oldugu goriilmektedir. 8. etkinlikte dgrencilerin %14°1 seviye 2’de %86’s1 seviye 3’de
bulunmaktadir. 9. etkinlikte ise 6grencilerin %100°i seviye 3’de bulunmaktadir. Etkinlik
10°da ise seviye 2’de %21,5; seviye 3’de ise %78,5 oraninda 6grenci bulunmaktadir. 11. ve
12. etkinliklerde ise 6grencilerin tamaminin 3. seviyede oldugu goriilmektedir.

Tablo 6. Etkinliklere Gore Ogrencilerin Tartisma Seviyeleri, Ogrenci Sayilar: Ve Yiizdeleri

ETKINLIKLER TARTISMA SEVIYELERI
Seviye-1 Seviye-2 Seviye-3 Seviye-4

f % f % f % F %
1.ETKINLIK 2 14 14 86 0 0 0 0
2. ETKINLIK 0 0 16 100 0 0 0 0
3. ETKINLIK 0 0 3 215 11 785 0 0
4. ETKINLIK 0 0 6 43 8 57 0 0
5. ETKINLIK 1 7 1 7 12 86 0 0
6. ETKINLIK 0 0 4 28 12 72 0 0
7. ETKINLIK 0 0 0 0 14 100 0 0
8. ETKINLIK 0 0 2 14 12 86 0 0
9. ETKINLIK 0 0 0 0 14 100 0 0
10. ETKINLIiK 0 0 3 215 11 785 0 0
11. ETKINLIiK 0 0 0 0 14 100 0 0
12. ETKINLIiK 0 0 0 0 14 100 0 0

Ogrencilerin etkinliklerde kullandigi ifadelerin seviyeleri belirlenerek ortalamalari
alimmustir. Elde edilen ortalamalar Tablo 7°de verilmistir.

Tablo 7. Tartigma Seviyeleleri Puanlarinin Etkinliklere Gore Dagilimi

Etkinlikler 1 2 3 4 5 6 7 8 9 10 11 12
Tartisma
Seviyesi Puan 18 2 27 25 27 27 3 2,8 3 2,7 3 3
Ortalamalari

Elde edilen ortalama tartisma seviyelerinin etkinliklere gore degisimi Sekil 3’de
gosterilmigtir.  Ogrencilerin  etkinlikler ~siiresince tartisma  diizeylerinin yiikseldigi
goriilmektedir. Ortalama puanlar 1,8 ile 3 arasinda degismektedir. En az ortalama puan
Etkinlik 1°de 1,8 iken diger etkinliklerde ortalamalar artis gostermis; Etkinlik 7, 9, 11 ve
12°de ise 3 olarak bulunmustur.
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Sekil 3. Deney Grubu Tartisma Diizeylerinin Etkinliklere Gore Degigimi

Sekil 3’den 6grencilerin argumantasyon etkinliklerine alistik¢a arguman olusturma,
verileri destekleme, kanit kullanma gibi becerilerinin gelisiminin sonucu olarak tartigma
diizeylerinde artig gortiilmektedir.

TARTISMA ve SONUC

Egitim sistemimizde Fen ve Teknoloji dersi ile Ogrenciler ilk defa 4. smifta
kargilasmaktadir. Bu nedenle bu smif seviyesi 6grencilerin ileri siniflarda fen derslerinde
gosterecegi basartyr onemli derecede etkilemektedir. Ciinkii bu smif diizeyinde 6grenilecek
olan fen konulari, ileri diizeydeki fen konulari i¢in temel olusturdugundan dolay1 son derece
onemlidir (Osborne, 2007; Aslan, 2010). Bu ¢alismada ilkokul 4.sinif Fen ve Teknoloji dersi
konularindan olan “Maddeyi Taniyalim” temasinin 6gretiminde bilimsel tartisma yonteminin
etkisi arastirilmistir. Calismanin basinda Ogrencilere uygulanan basar1 testi sonuglarina
bakildigindan deney grubunun sira ortalamasi 14,54 kontrol grubunun sira ortalamasi 15,43
bulunmustur. Aritmetik ortalamalar1 ise deney grubunun 8,21 iken kontrol grubunun ise
7,94’tiir. Bu sonuglara gore yapilan testle gruplar arasinda anlamli bir fark gériilmemektedir.
Bu durumda gruplarin denkliginden s6z edilebilir.

Deney grubunda argiimantasyona dayali etkinlikler, kontrol grubunda ise derste daha
onceden yapilan Ogretim sekliyle (soru cevap ve anlatim yontemi) konularin ogretimi
yapilmistir. Kontrol grubunun 6n test aritmetik ortalamasi 7,9 iken son test ortalamasi 12’ye;
deney grubunun 6n test aritmetik ortalamasi 8,2 iken son test ortalamasi 18,4’e yiikselmistir.
Gruplarin kendi icinde basar1 puanlarinin degisimini gérmek icin Wilcoxon Isaretli Siralar
testi yapilmis ve her iki grubunda 6n-son test basar1 puanlarinin anlamli bir sekilde degistigi
goriilmistiir (Tablo 4). Bu, her iki grupta da yeni bir konunun 6gretimi yapildigi igin beklenen
bir sonugtur. Hangi grupta uygulanan 6gretim yonteminin daha etkili oldugunu incelemek
Mann Whitney U testi ile son test puanlari karsilastirilmistir (Tablo 5). Uygulama oncesinde
kontrol ve deney grubu arasinda anlamli bir fark bulunmazken uygulama sonrasinda
arglimantasyona dayali etkinliklerin uygulandig1 deney grubunun lehine anlaml bir farklilik
bulunmustur. Deney grubunda argiimantasyona dayali etkinlikler ile yapilan 6gretimin kontrol
grubundaki 6gretime gore daha etkili oldugu sonucuna ulagilmistir. Sekil 2°e yer alan grafik
incelendiginde her iki grupta da ortalamalarin yiikseldigi ancak deney grubunun daha basarili
oldugu goriilmektedir.

Ogrencilerin argiimantasyona dayali etkinlikler ile fene dair kavram ve olgulari,
kavramlarin olugsma siirecini ve kavramlar arasindaki iliskileri anlayarak o6grendikleri ve
bunun sonucunda basarilariin artirdigi diistiniilmektedir. Tartismalarda 6grenciler sorular
sorar, birbirinin fikirleri degerlendirir ve dogrudan geri bildirim alirlar. Bu yap1 6grencilere
gercek problem durumlariyla ugrasma sansi verildigi zaman bilginin yapilandirilmasinda
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oldukea kullanish olur (Nusbaum, 2008). Ogretmenlerin dgrenci toplulugunun sorgulamasini
saglamasi, hatirlama ve kavramanin yaninda analiz, sentez ve degerlendirme gibi iist diizey
biligsel becerilerin gelisimine yardim eder (Duschl & Osborne, 2002). Bu c¢alismada da
ogrencilerin sinif icerisinde kendi aralarinda ve o6gretmenle yapmis olduklari tartigmalar
ogrenmelerinde etkili olmustur. Ogretmenin bilgiyi hazir bir sekilde vermesi Yerine
Ogrencilerin birbirleriyle konusmalarinda diisiincelerini agiklamalari, delil ve destek
gostermeleri bilgiyi daha iyi yapilandirmalarini saglamistir. Bu nedenle de deney grubunun
basaris1 kontrol grubundan daha yiiksek ¢ikmistir. Literatiirde bu sonuglari destekleyen
calismalar bulunmaktadir (Perkins, Farady & Bushey.; 1991, Kuhn 1991; Yerrick, 2000;
Zohar & Nemet, 2002; Osborne vd., 2004; Aydeniz, Pabuccu, Cetin & Kaya, 2012).

Fen 6gretiminde arglimantasyon yonteminin basariyr artirdifini gosteren g¢alismalar
mevcuttur (Kaya, 2005; Yesiloglu, 2007; Keil, Haney & Zoffel 2009; Ozer, 2009; Altun
2010; Erdogan, 2010; Hacioglu, 2011; Giiltepe, 2011, Ozkara, 2011; Ceylan, 2012; Thoron &
Myers, 2012; Ulugmar Sagir & Kilig 2012). Argiimantasyon 6grencilerin fen konularinda
kavramsal anlamasini gelistirmektedir (Driver, Newton & Osborne, 2000; Jimenez-
Aleixandre, Rodriguez, & Duschl, 2000; von Aufschnaiter, Erduran, Osborne & Simon,
2008). Ogrencilerin tartigtiklar1 konular hakkinda daha fazla bilgi sahibi olduklar1 yapilan
aragtirmalarin ortak sonucudur (Cross, Taasoobshirazi, Hendricks & Hickey, 2008; Ceylan,
2010; Venville & Dawson, 2010; Aydeniz vd., 2012; Kaya, 2012; Ustiinkaya & Savran
Gencer, 2012). Kii¢iik yas gruplarinda fen 6gretiminde bilimsel olaylar1 anlama ve agiklama
noktasinda yazili ve sozlii argiimantasyona katilim son derece dnemlidir (Simon & Johnson,
2008). Bu caligsma literatiirdeki verilenlerden daha kiigiik yas grubunda bulunan 6grencilerle
yapilmistir. Ayrica uygun egitim ortamlar1 hazirlandiginda argiimantasyon etkinliklerinin 4.
smif 6grencilerinin feni 6grenmesinde etkili olabilecegini gostermistir.

Arglimantasyon esnasinda dgrenciler sahip olduklart 6n bilgileri kullanarak goriislerini
destekleyen sebepleri acikca ifade ederler ve bu goriislerinin hakliligin1 ortaya koymaya
caligirlar  (Ozkara, 2011). Tartijmada yazma etkinliklerinin kullamlmasi &grenmeyi
artirmaktadir (Keys, Hand, Prain & Collins, 1999). Ogretmen tarafindan hazirlanan etkinlik
kagitlarinin varligi ve bu etkinlikler iizerinde yazili tartismalarin yapilmasi Ogrencilere
diistinmeleri i¢in firsat verdigi gibi tartismada kullanacagi ifadeleri kontrol etme, gdzden
gecirme firsati da verir (Dawson & Venville, 2010). Bu ¢alismada da 6grenci calisma
kagitlar1 yazili argiimantasyon etkinlikleri olarak degerlendirilmis ve tartisma diizeylerinin
belirlenmesinde kullanilmistir.

Argiimantasyona dayali etkinlikler 6grencilerde sadece akademik basariy1 artirmakla
kalmayip ayn1 zamanda deney grubu dgrencilerinin tartisma becerilerini de gelistirmistir. Bu
arastirmada 6grencilerin her etkinlik i¢in argiimantasyon 6gelerini kullanma durumlarina gére
seviyeleri belirlenmistir. Etkinlikler igin ortalamalar alindiginda baslangigta 1,8 olan
ortalamanin 3’e ciktig1 Sekil 3’den goriilmektedir. Sinirli zamanda ve konuda yapilan bu
calismalarda Ogrencilerin tartisma becerilerinin gelistigi sonucuna varilabilir. Ogrenciler
arglimantasyon siirecine alistik¢a ve kavramlarin nasil kullanilacagin1 anladikg¢a siireci daha
verimli hale getirebilmekte ve baslangigta olusturabildikleri argiimantasyonlarin kalitesinin
siirec ilerledikge artacagi goriilmektedir. Ogrencilerin iddia, gerekce ve destek kullandiklari,
curiitme ifadelerini kullanamadiklar1 belirlenmistir. Literatiirdeki diger c¢alismalarda da
argiimantasyon seviyelerini artirdigini goriilmektedir (Giiltepe, 2011; Iordanou, 2008; Deveci,
2009; Eskin, 2008; Zohar & Nemet, 2002; Yerrick, 2000, Perkins vd. 1991; Kuhn, 1991,
Walker ve dig., 2012 ); ancak kiigiik sinif seviyelerinde bulunan grencilerin basit tartigmalar
yapabilecegi bu nedenle tartisma seviyelerinin diisiik oldugu goriilmiistir (Wellom &
Anderson, 1999). Demircioglu ve Ugar (2012) argliimantasyon destekli laboratuvar
uygulamalarinda ADS uygulanan grupta deneyleri raporlastirmada agiklamalarini gegerli ve
giivenilir kanitlarla desteklediklerini; “argiimanin nedir” sorusuna cevap verirken ciirlitmeler
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kullandiklarini1 ve 6grencilerin argiimantasyon becerilerinde gelisme oldugunu belirtmektedir.
Yazili ve sozli argiimantasyon etkinlikleri ile ugragmak oOgrencilerin bilimsel bilgi ve
becerilerini gelistirir (Sampson, Grooms & Walker, 2011).

Argiimantasyon 6grencilerin mantikli adimlarla iddia sunabilmesi, verileri kullanmasi,
alternatif sonuglar1 tanimlamasi ve dogru / en iyi cevabin gerekg¢esini agiklayabilmesinde
kanit kullanmasidir. Argiimantasyon becerilerinin gelistirilmesi gelecegin bilim insanlarinin
yetistirilmesinde yardimci olabilir veya bireylerin 6nyargi ve kaniti ayirmasinda gerekli
becerilerle donatilmast anlaminda yararli olabilir (Thoron & Myers, 2012). Soru sorma,
arastirma, kesfetme ve yeni fikirler agiklama, kendi fikrini destekleme veya karsi fikri
sorgulama 21. ylizy1l icin kritik bir yeterliliktir. Okulda bilimsel sorgulama ve argiimantasyon
becerilerinin gelistirilmesi giinliilk yasamda etkili kararlar verebilme agisindan oldukca
Oonemlidir.

ONERILER

Arglimantasyon yonteminin ilkokulda farkli alan ve konularda g¢alisilmasi, uygulama
zamaninin daha genis tutularak tartisma seviyesinin gelisiminin incelenmesi; argiimantasyona
dayal1 etkinliklerin basaridan farkli degiskenlere etkilerinin arastirilmasi onerilmektedir. Bu
aragtirmada Sadler ve Fowler (2006) argiimantasyon degerlendirme 6lgegi kullanilmustir.
Literatiirde bulunan diger tartisma Olgekleri de kullanilarak ¢alismanin  sonuglari
desteklenebilir. Argiimantasyon becerileri ile akademik basarilar1 arasindaki iligki
incelenebilir. Ogretmenlerin smif icerisinde farkli etkinlikler hazirlayarak &grencilerin
arglimantasyon seviyelerinin artirmasina firsat verilmelidir. Ayrica bilimsel tartisma
yonteminin 6grencilerin basarist yaninda, kavramsal algilamasma, kendini ifade etme
becerisine, Ozgilivenine, sosyallesmesine katkilarinin g6z Onlinde bulundurulmasi
gerekmektedir. Bu nedenle fen dersleri disinda diger derslerde de argiimantasyona dayali
etkinliklere yer verilebilir. Bu yontemin kazanimlari ile ilgili 6gretmenlerin bilgilendirilmeleri
i¢cin hizmet i¢i egitim ¢alismalar1 yapilmasinin yararli olacagi diisiiniilmektedir.
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SYNOPSIS
INTRODUCTION

Science is a scientific discipline evolving and changing over time and requiring research
and inquiry, the use of experimental objects and logic to understand what is going on in the
world (Ministry of Education, 2005). Man's desire to understand the world better has been a
basis for the continuous development in the field of science. The acceleration of this
development is maintained by people producing a variety of ideas to utilize science more in
their life and proving the ideas they produce (Koseoglu & Poplar, 2001). For this reason,
science teaching has become necessary to educate individuals, who think critically on events,
prefer to study instead of literals and apply (Balim, Inel & Evrekli 2008).

The way to make individuals gain skills such as which processes the scientific
knowledge goes through, how scientific methods are used in these processes, observation,
classification and inference, is through making the individual think like a scientist (Peker,
2008). To teach individuals how to think like a scientist starting from primary school is to
educate individuals questioning, thinking and generating ideas in the future (Hacioglu, 2011).
Argumentation is one of the approaches that urges individuals to think like a scientist.

An argument can be considered as justification for a claim (Toulmin, 1958). According
to Walton (2006), it has been expressed as evidence put forward to support claims.
Argumentation is to put forward ideas about a selected topic, to support the idea which is put
forward, to criticize (Kuhn, 1992); and it is a process in which two different ways of thinking
are described and the opposing view is evaluated (Chin & Osborne, 2010). In the process,
individuals also gain skills such as observation, classification, inference, experiment design,
estimation, hypothesis construction (Ceylan, 2012) An effective science teaching takes place
in the classroom environments where argumentation is practiced as students can articulate
their ideas freely and advocate their claims with justification and grounds (Kaya & Kilig,
2010). Argumentation can be done rhetorically or in writing. While verbal argumentation
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occurs between the teacher-student or student-student in the classroom; written argumentation
is based on a written text of the claim expressed by the argumentative. During the verbal
argumentation, student conversations about the subject are very effective to learn the subject
(Cavagnetto, Hand & Norton-Meier, 2010). Using the writing process as a learning activity
accelerates the internal learning (Mason & Boscola, 2000). Thus, the activities requiring
writing allow easier learning for difficult concepts related to science (Hohenshell & Hand,
2006).

Six elements were identified in argumentation model by Toulmin (1958). Three of them
are classified as basic elements, while the other three as grounds. He identified the basic
elements as data, claim and justification; and the supporting elements as rebuttals, limiters
and supports. Argumentation starts with a claim. It provides data to support this claim, and
then justifications linking the claim to the data are put forward. Supports are used to increase
the force of the justification, and ends with rebuttals in cases where the limiters and claims are
invalid (Erduran et al. 2004).

PURPOSE of the STUDY

The purpose of this study is to investigate the effect of activities based on
argumentation on academic achievement in the teaching of 'Getting to Know Substances' unit
of Elementary 4th grade Science and Technology class and to examine the development of
discussion skills of the students in the group where the activities based on argumentation are
implemented. In this study, the effectiveness of argumentation-based teaching methods are
examined on the students of 10-11 age level at primary school 4th grade, which is the level
when children first meet with the science class. This study group, compared to those in the
literature, is a lower age group. At the same time, the determination of the development of
students' discussion skills by the qualitative analysis of the worksheets increases the
authenticity and the importance of the study.

METHODOLOGY
a) Research Design

Research conducted a quasi-experimental method and an easily accessible sampling
method was used. While the experimental group was taught through argumentation activities,
the control group was taught through question-answer and presentation techniques as was
done already.

The research was made on 'Getting to Know Substances' theme of primary school 4th
grade science and technology class. While the experimental group was taught through
argumentation activities, the control group was taught through question-answer and
presentation techniques as was done already.

b) The Study Group

The study sample consisted of the 4th grade students, who attended a state school
located in the town of Glimiishacikdy of Amasya Province in 2012-2013 academic year.
There were 14 students in the experimental group (8 girls and 6 boys), 15 students in the
control group (8 girls and 7 boys).

¢) Data Collection Tools

The achievement test developed by the researchers as the data collection tool and the
scientific debate activities applied to the experimental group students to examine the
development of discussion skills were used in the study.
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d) The Experimental Procedure Path

In the study, the teaching of 'Getting To Know Substances' unit was made 3 hours a
week for 10 weeks. In order to examine the equivalence of Experimental and control groups,
the achievement test was applied to the groups as pre-test; the teaching activities on the
course book were conducted for the experimental group using argumentation activities and for
the control group using question and answer method. During the first week, the students in the
experimental group were introduced Toulmin Argumentation Model, examples were given,
and then the preparatory activities were done for the teaching of argumentation elements. In
the preparatory activity, a traffic accident occurred on Amasya-Merzifon highway and the
people seriously injured there were fictionalized for students by supporting with visuals. By
asking questions such as "What kind of a vehicle do you use to take the seriously wounded
people to Istanbul?, Why did you use this vehicle? Which property of the vehicle you chose
did you use?" their claims, justifications and grounds were determined. Afterwards, they were
asked to use limiters to determine whether the claims were always valid limiter, and finally
sentences to refute their claims. Preparatory activities were developed as a case study beyond
the scope of the research and were not studied on findings. 12 argumentation activities were
prepared during the study. At the stage of the activity preparation, internal validity was
provided based on expert opinion.

The activities prepared were intended to make the students use the concepts in
Toulmin's Argumentation Model. In the teaching process, the activity was primarily described
by the teacher to students in a verbal way. Without teacher intervention, the students were
distributed activity worksheets and asked to make a written discussion. After collecting the
activity papers done, oral arguments on the subject were conducted in the next lesson. The
teacher controlled the classroom environment to ensure the speech clarity and to allow each
student to participate in the discussions activity.

In examining the development of students' level of discussion, the criteria for the
evaluation of argumentation in the literature were revised. Sadler and Fowler (2006), prepared
an argumentation assessment scale containing different levels in which discussion items were
evaluated by their use. This scale was eligible for the analysis of the worksheets applied in the
research. The coding was conducted by analyzing the sentences used by the students. The
reliability of coding was also checked by another person with knowledge about argumentation
other than the researchers. For this; in the analysis, encoder reliability (Cepni, 2007) which
was calculated by the ratio of common coding to total coding was found to be 0.92.

The argumentation assessment scale developed by Sadler and Fowler (2006) is shown in
Table 1.

Table 1. Argumentation Assessment Scale (Sadler & Fowler, 2006)

Level/Score Explanation
0 No claims
1 Claim available but no justification
2 Claim and justification used.
3 Claim explained in detail, justification and grounds available.
4 Claims, justifications, grounds and rebuttals used.

This scale defines scientific debate as 4 levels. The first level is the zero level and is
shown with zero points. At this level there are no claims and justifications. At the first level is
the claim, but there is no justification or it is scientifically incorrect. Its rate value is one. The
second level is the next. In the discussions at this level, there are simple claims along with the
justifications and they are encoded as two points. At the third level are substantial
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justifications or rebuttals along claims they are coded as three points. At the 4™ level, the final
one, claims are described in detail with justifications and their grounds; additionally, counter-
arguments are also presented. This level is given four points.

The coding of an activity used in the study is shown below.

"l can easily collect the magnets in the garbage. | ask everybody to pick up the trash they
throw away and remove the iron in it." (1 point)

In this statement, as the student who said he could separate the magnets did not use a
statement to support his/her claim scientifically, he/she was coded by one point.

"l collect the iron in the garbage. | collect it in very easy way. | take a magnet in my hands,
and I can do this by walking around the top of the trash * (2 points)

In this statement, a claim was put forward but, it was coded as 2 points since the
statements supporting the claim were scientific but insufficient.

In fact, it is very easy to separate iron. | find a great magnet and a crane and tie them to the
end, because the magnets attract only iron, nickel and cobalt. If I do so, the magnet attracts and
picks up the iron. (3 Points)

In this statement, the student put forward his/her claim. S/he used scientific expressions
to support the claim. Since the statements s/he made were at a good scientific level, s/he was
given 3 points.

There were no level 1 students in the activity 3; while 21.5 % of the students were at
level 2 and 78.5 % were at level 3.

FINDINGS

At the beginning of the study, the academic achievement test was applied to the
experimental and control group students as pre-test and as a result of the analysis, the
experimental and control groups were found to be equivalent to each other academically.

An academic achievement test was administered to the experimental and control group
students, who were identical to each other from the academic aspect, at the end of the study.
The academic achievement for the experimental group and the control group was applied as
the post-test, the arithmetic average of the scores for the experimental group was 18.4, for the
control group was 12. A significant difference was observed between the groups in favor of
the experimental group. In order to determine how effective argumentation-based activities
are on academic achievement, effect size value must be calculated. In this study, Cohen's d
value of post-test scores was found to be 0.46. The Cohen's d value obtained in the research
had a effect size close to intermediate level.

As a result of the content analysis done for the worksheets used to investigate the effect
of the argumentation-based activities on the development of argumentation skills; %14 of
them were seen to be at level 1, and % 86 at level 2. There were no level 1 students in activity
3; while 21.5 % of the students were at level 2 and 78.5 % were at level 3. In activity 2, all of
the students were at level 2. There were no level 1 students in activity 3; while 21.5 % of the
students were at level 2 and 78.5 % were at level 3. In activity 5, while 7 % of the students
were at level 1, and 7 % were at level 2, 86% of them were at level 3. In activity 6, 28% of the
students were at level 2 and 72% were at level 3. In activity 7, it is seen that all of the students
were at level 3. In activity 8, 14% of the students were at level 2, 86% were at level 3. In
activity 9, 100% of the students were at level 3. In activity 10, 21.5% of the students were at
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level 2; and 78.5% of them were at level 3. In activities 11 and 12, all of the students were
found to be at level 3.

The levels of expressions used by the students at the activities were determined and
their averages ranged from 1.8 to 3. While the minimum average score was 1.8 in activity 1,
an increase was observed in other activities; it was found to be 3 in activities 7, 9, 11 and 12.

DISCUSSION and CONCLUSION

In our education system, students are faced with Science and Technology courses for
the first time in 4th grade. Therefore, this grade level significantly affects the achievement
that students will show in the following grades. Because, the science topics to be learned in
this class level are extremely important in that they form the basis for advanced science
subjects. (Osborne, 2007; Aslan, 2010).

Teaching was performed in the experimental group with argumentation-based activities,
while it is done in the control group with the teaching method (question and answer method
and narration) previously used in the course. To see the changes in achievement scores of the
groups in their own, Wilcoxon Signed Rank test was made and the pre-post-test results of
both groups were seen to change in a significant way. This is an expected result as a new
topic is taught to both groups. To examine which of the teaching methods used in the groups
was more effective, the post-test scores were compared using Mann-Whitney U test. Prior to
the application, while there was no significant difference between control and experimental
groups, after the application a significant difference was found in favor of the experimental
group in which argumentation-based activities were applied. It is believed the students
understood and learnt the concepts and facts regarding science, the development process of
concepts and the relationship between them and consequently it increased their achievement
scores. In the literature, there are studies available supporting these results (Zohar & Nemet,
2002; Osborne et al., 2004; Keil, Haney & Zoffel 2009; Thoron & Myers, 2012; Aydeniz,
Pabuccu, Cetin & Kaya, 2012). The common result of the researhes is that students have
gained more knowledge about the issues they discuss.(Cross, Taasoobshirazi, Hendricks &
Hickey, 2008; Ceylan, 2010; Venville & Dawson, 2010; Aydeniz et al., 2012; Kaya, 2012,
Ustiinkaya & Savran Gencer, 2012). It is extremely important for younger age groups to
participate in the written and oral argumentation in terms of understanding and explaining
scientific phenomena in science education. (Simon & Johnson, 2008).

The existence of activity worksheets prepared by the teacher and written discussions on
these activities gives students the opportunity to think as well as to control and review the
expressions they use during the discussion (Dawson & Venville, 2010). In this study, student
worksheets were assessed as written argumentation activities and used to determine their
discussion levels.

Argumentation-based activities have also developed the debating skills of the students
in the experimental group. In the studies conducted in a limited time and on limited topics; it
can be concluded that the debating skills of the students have developed. As students get
accustomed to the process of argumentation and understand how to use the concepts, they can
make the process more efficient, and the quality of argumentation they create at the beginning
are likely to increase as the process progresses. In other studies in the literature, the
argumentation levels are seen to have increased. (Giiltepe, 2011; Iordanou, 2008; Deveci,
2009; eskin, 2008; Zohar & Nemet, 2002; Walker et al., 2012); however, it has been found
that the students at younger grade levels can make simple discussions, so they have low
discussion levels (Wello I & Anderson, 1999).
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Ek/Appendix 2
Arglimantasyon Etkinligi

Kazamim: Miknatis tarafindan cekilen ve cekilmeyen maddeleriayirt eder.

Miknatis Neleri Ceker?

Miknatis Hangi Maddeleri Cekecek

Civi Atag

HD
Plastik Kursun Altin ylzik Plastik
catal kalem kapak

Yukarida resimde gdsterilen miknatis, masanin dzerinde duran metal givi, tas, tahta pargalar:, demir atas,
plastik gatal, kursun kalem, altin yizik, plastik kapaga yaklagtirilacaktir.

TAHMIN ET

A-Miknatisin bu maddelerden hangilerini gekecedini diisiiniiyorsun? MNedeninizi agiklayimiz.
B-Miknatisin bu maddelerden hangisini gekmeyecedgini dusuniyorsun?

MNedenini agiklayimz?

GOZLE

Miknatisi masanin dzerindeki maddelere yaklagtirdiginda ne oldu?
Miknatis masanin dzerinde bulunan ...

Miknatis ..........

ACIKLA
Eger tahmininiz gdzlemlerinizden farkl ise bunun nedenini agiklayiniz?

Eger tahmininizin nedeni dogru ise miknatisin gekebilecedi bagka neler olabilir? Ornekler verir misin?
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ABSTRACT

The purpose of the current study is twofold: 1) To categorize Turkish high school students’ responses to
science in accordance to the degree of consistency between their worlds of family and friends and worlds
of school and science 2) Present implicational suggestions based on the distribution of students. Case
study approach was adapted to collect, analyze and present the results. 30 K-11 level students and 6
physics teachers from 5 different high schools were participated. Students’ responses were grouped into 4
different categories and labeled as potential scientists, other smart kids, I don’t know students and
outsiders. Supporting families’ lifelong learning processes, adaptation of context based science teaching
programs creating opportunities for realizing laboratory activities, and utilization of public (science)
museums and communication technologies in science education were suggested to positively develop
students’ attitudes toward science.

Key Words: Students’ Multiple Worlds, Views of Science, Case Study.

INTRODUCTION

The gap between what the students think concerning science and what actually science
is has been a fundamental issue over years. Considering the studies in literature, even the
scientists have some disagreements regarding what the science is and how it progress (Kuhn,
1996; Popper, 2002). Is it fair to expect high school students to overcome this issue? If yes, to
what extent it can be achieved still remains unanswered.

School presents a basic medium to close the gap between worlds of students and
science. Students bring their daily life experiences and interactions into the world of school.
In this situation, school seems to include a consistent world with science, but may have
problems with students’ interacted worlds in achieving its own purpose (Marks, 2000).

Some researchers already found that some aspects of students’ daily life interactions
including family and peer interactions have deep effects on their approaches to science
(Costa, 1995; Lyons, 2006; Phelan, Davidson & Cao, 1991). Students live in multiple
worlds/social contexts which include peer groups, family, school, etc... These different
worlds interact with each other and may affect students’ views of science. In/consistency or
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in/congruency among these different worlds may need direct interventions to provide students
with comprehensive understanding of science.

Aikenhead and Jegede (1999) furthered the attempts of aforementioned researchers by
bringing ‘cultural border-crossing’ into the literature. To their approach, people move
between different cultures or microcultures in their daily life. Individuals do not recognize
these cultural movements if they can negotiate the border-crossing smoothly. In other words,
when individuals’ different cultures have consistencies, they do not recognize cultural border-
Ccrossings.

In Turkey context, | have not seen such a study directly focusing on in/consistencies or
in/congruities among students’ different worlds. Rather, certain researchers included
socioeconomic variables in their studies and attempted to predict their effects on students’
conceptions of science. For example, Dogan and Abd-EIl-Khalick (2008) presented evidence
that certain variables entitled as socioeconomic status seemed directly effecting Turkish
students’ nature of science conceptions. Students of more educated parents and higher level
class families possessed more sophisticated nature of science beliefs.

Last years, Turkey has given much importance to the success of students in PISA and
TIMMS (Guven & Iscan, 2006; MEB, 2012). Scientifically literate people are key necessity
for contemporary societies. Science and technology supports economic development, keeps
societies healthy and increase competitiveness on global scale (Clough, 2011). Science,
technology, engineering and mathematics (STEM) education is vitally important to increase
scientific literacy in societies (Adamuti-Trache & Sweet, 2013). Research attempts evidenced
that the number of European students opting for STEM career in universities is decreasing in
time (Osborne & Dillion, 2008). Gender, race, social class, prior achievements in and
attitudes toward science and mathematics (Adamuti-Trache & Sweet, 2013; Korpershoek,
Kuyper, Bosker & van der Werf, 2013), students’ personal beliefs, interests and self-
realization (Bee, 2012), beliefs about job satisfaction (Holmegaard, Madsen & Ulriksen,
2014) and family interest (Dabney, Chakraverty & Tai, 2013) seem to affect students’
decisions about STEM career in universities.

In this respect, studying on students’ multiple worlds may create opportunities to
eliminate certain problems. Investigation of consistency among worlds of school, peers and
families seems the first step of closing the gap and contributing to scientific literacy of
Turkish students. If any, clarification of inconsistencies with their reasons may create
opportunities about how they can be eliminated. Considering these opportunities, the purpose
of this study is, firstly, to categorize Turkish high school students’ responses to science in
accordance to the degree of consistency between their worlds of family and friends and
worlds of school and science and, secondly, present implicational suggestions for overcoming
the substantial inconsistencies.

THEORETICAL FRAMEWORK

Phelan et al. (1991) have offered a model to categorize high school students in
accordance to interrelationships between their family, peers and school worlds based on the 2-
year longitudinal study including 54 students. This model has provided convenient hints
concerning how students’ different worlds affect and contribute to their engagement with
schools and learning. They emphasized that students have to move across different settings
and adaptation of students to school and learning settings depends on the congruency between
these settings. At the end, the researchers proposed a typology including four different
patterns: (1) Congruent Worlds/Smooth Transitions; (2) Different Worlds/Boundary
Crossings Managed; (3) Difficult Worlds/Boundary Crossings Hazardous; and (4) Boundaries
Impenetrable/Boundary Crossing Insurmountable.
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The first category included students whose values, beliefs, expectations and normative
ways of behaving are parallel across their families, friends and school. This congruency
across students’ different settings makes easier the transitions. In the second category, family,
friends and school worlds present a little bit of differences; thereby requiring adjustment and
reorientation if movement realizes between settings. These students still manage transitions
effectively with some effort. The students in the third category, “Difficult Worlds/Boundary
Crossings Hazardous”, reveal that their family, friends and school have different worlds.
Unlike the students in the second category, these students find transitions hazardous. Finally,
concerning the last group of students, worlds of families, friends and school are so discordant
that moving across the settings is almost impossible.

Costa (1995) adapted the Multiple Worlds model of Phelan et al. (1991) based on 43
students’ responses to school science in terms of congruency between their worlds of family,
friends, and school and the worlds of science. In this study, Costa realized open-ended
interviews, lasted 50 minutes, questioning firstly a “typical day in school” followed by
questions about their science class, future goals and feelings and definitions of science,
scientists and technology. Costa’s model included 5 different categories of students: Potential
Scientists, Other Smart Kids, I Don’t Know Students, Outsiders, and Inside Outsiders.

The first category, Potential Scientists, comprises the students whose worlds of family
and friends are congruent with the worlds of school and science. These students focus on
science careers in their future. Other Smart Kids are the students whose worlds of family and
friends are consistent with the world of school but inconsistent with the world of science.
These students are also successful in science courses. However, they do not approve
themselves as a part of the scientific community, thereby thinking of non-scientific careers.
Third category, I Don’t Know Students, consists of the students whose worlds of families and
friends are inconsistent with the worlds of school and science. These students are
unsuccessful both in mathematics and science and have extreme career selections with regard
to their situation. Science is not valuable for their personal lives. Next group is Outsiders
whose worlds of families and friends are discordant with the worlds of school and science.
These students have discipline and attendance problems in school. Science is an eliminating
course to be passed for them. The final group is Inside Outsiders whose worlds of family and
friends are inconsistent with world of school, but are potentially consistent with world of
science. This final category included just two unusual students. They are also Outsiders but
have a smartly perception of science with regard to usual Outsiders.

METHODOLOGY

Case study approach, among the qualitative research designs, was implemented to
constitute sample, analyze data, and present results of the study.

a) Place and Sample

Kirsehir, is a small middle Anatolian city, was selected for guaranteeing the researcher
to collect single-handed data, because of its impendency. All the Anatolian High Schools in
city center was selected, since majority of students are placed into these school. The sample
included 30 students, 6 from each of 5 schools. At the beginning of the study, the purpose of
the study was clarified to physics teachers in each school. Considering teacher
recommendations together with students’ cumulative grade points in physics courses and
willingness to participate in the study, 2 high-successor, 2 medium-successor and 2 low-
successor students were selected from the same K-11 level science classroom of each school.
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b) Data Collection

Research data was gathered in three ways. Firstly, student data was gathered by open-
ended interviews, all began firstly by questioning a “typical day in school”, like Costa (1995).
Then, students’ approaches to school, career plans, family and friendship mediums and
structures, future goals and personal feelings and knowledge about technology, scientists,
science and physics were examined in detail. Interviews, audio-recorded, lasted 40 minutes in
average and completed mostly in two sessions. Considering the long duration of interviews,
the researcher got the opportunity to have intimate relations with participants.

The second group of data was gathered through 2-hour video-recording of physics
lecturing in each of five classrooms. Video-recording, realized when all the interviews were
completed, was made to observe participants’ daily behavior in a typical day at physics
lecturing. At the end of the interviews, the students were requested to participate in the
physics lecture and behave natural for the day of video-recording.

The final group of data was gathered through physics teacher interviews, timed to 12
minutes in average. Teacher interviews were lasted in two sessions, before and after student
interviews. Before the student interviews, teachers were questioned regarding the students’
success in physics, attendance to the course, friendships, and observations on their family
structures. In the second session, the researcher and the teachers compared their evaluations.

c) Data Analyze

All the recorded data was transcribed verbatim and grouped into Costa’s four categories
(1995) based on the similarities and differences among students’ responses and teacher
recommendations. Potential Scientists, Other Smart Kids, I Don’t Know Students, and
Outsiders were categorized based on data triangulation. Table 1 presents observed patterns in
each category.

Table 1. Observed Patterns in Each Category of Students

Observed Patterns

Potential Scientists Other Smart Kids I Don’t Know Outsiders

Family Support for science Following success Rarely following Not following success

career success

Low and High Class

Middle Class Middle Class All Class

Friends High successors High successors Low and medium Mostly low successors
successors

Holding scientific

vision
Perception Required for Required for career Fun activities Boring
of school understanding

science Fun activities
Perception Present direct Use analogies Figural Figural associations
of Science properties associations

Dislike
Perception Subdomain of Difficult to Just a course Just a course
of Physics science understand
Difficult to Difficult to understand
Relates to real-life Questioning understand
Needs laboratory unnecessary Hated

knowledge
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The similarities and differences between students in terms of congruency between their
worlds of family and friends and worlds of school and science were not always sharp as
presented in Table 1. For example, the potential scientists and other smart kids are found
close to each other in terms of family support and encouragement regarding school
achievement, but different in career selections. In addition, I don’t know students and
outsiders were also difficult to separate. Outsiders’ discipline problems were utilized as a
determinate effect in these situations. In presenting the results, | displayed numerous
examples of quotations from student responses to clarify similarities and differences among
the categories. S and | were used for student and interviewer, respectively, in quotations.

FINDINGS

Distribution of participants to the four observed categorizations was presented in Table

Table 2. Distribution of Students

Gender Category
Potential Other Smart I Don’t Know Outsiders
Scientists Kids
Male 2 5 8 3
Female 2 2 6 2
Total 4 7 14 5

As can be seen in Table 2 ‘I don’t know’ students constituted the most crowded
category whereas there were only four potential scientists in the sample. Following divisions
provide detailed information about the observations.

Potential Scientists

Among the 30 students, there were only 4 students labeled as potential scientists. 2 of
the students are female and the others are male.  All the students are high successors. While
3 of them are planning to study in the area of medicine in their future, the other is planning to
study on genetic science.

These students are supported by their families and peers in terms of the worlds of school
and science. Their families are following closely their progress in school by frequently
interviewing with the teachers and encouraging their children for science careers. All the
families are from the middle class economy and have a convenient communication medium in
terms of youths’ self-expression. It will not be realistic to just mention that they are lucky
students; besides of their family support and follow, potential scientists are careful about their
friends’ approaches to the worlds of school and science and they also possess some of the
required skills and knowledge to grasp and make science. These students have being planned
to contribute actively to scientific studies since their childhood; therefore, they selected the
division of science in high school.

Potential scientists have a tendency to make science career in their future. They
recognize the science as humans’ way of understanding the world and can present examples
regarding dynamic nature of scientific processes. The potential scientists in the sample
commonly indicate school as a required medium providing them with the perception of
science. One of them, Mete, presents an inclusive response:
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Why school is a required step in our lives....... of course to know about the world, express
myself well and make the best ever I can for my country.........

School is informing us about some divisions of science, but not enough for me. You
know.....there are 38 students in our classroom and only 2 or 3 of them are thinking like me.
The teacher is losing much time to save silence in the classroom.

Mete embraces the school since it is a door opening to science; however, he does not
like his school as much as expected. The reason of this unexpected result is the limited
number of peers thinking in the way of him. However, Mete’s statements give some clues that
there are only a few students having the same vision about school medium. This situation
seems to create a bit of isolation for him in the school medium and lower his feelings and
expectations concerning the school. Ayse also stated the similar problems:

We were placed into the schools based on a national examination as you know. Each of us
shot different points, so we actually have different capacities, but we are learning in the same
classrooms... .... there are many students not interested with studying science in my
classroom...... I don’t understand why they are continuously trying to break the classroom
order although their families spend much money to support them with special course centers.

Potential scientists mentioned some characteristics of science, scientists and technology.
Orhan stated that “science is peoples’ ways of understanding the universe, so it is growing
day to day like a child. Furthermore, it is a process including human solutions for the
universal problems. This is the reason of why I want to gain expertise on genetic science.” He
clearly stresses continuous process (developmental) and human-dependent (subjective)
natures of science.

Elif also clarifies many aspects of science, scientists and technology with her words:

S: Science is cluster of knowledge developing and enlarging substantively, but....how I can
say....it does not have a known end. Because the scientists like the politicians have many
disagreements.

I: Like what?

S: For example, about utilization of nuclear energy in the country, while some of them offer
to benefit from nuclear energy in production of electricity, others do not......it is of course
required for development but quite distant to one solution....

Elif presents argumentation as the way of scientists to construct knowledge. Mete gave
an example from scientists’ studies and their connectedness to each other. He stated that “One
day, when | was surfing on the internet | read a story about Newton with my father who has
also been interested with these scientific stories for years...... When the famous apple dropped
down, he had been thinking what Galileo actually mean in the past...... The formers provide
some clues for the followings.”

When asked what the physics is, potential scientists gave closer answers. Physics is one
of the most difficult branches of science to grasp and make. It completely related with real life
events and includes some sub-divisions like mechanics, electricity, optics, etc... Laboratory is
an indispensible part of this science branch to learn and develop. Mete and Elif criticized the
national educational system in Turkey based on physics teaching insight in the country. Mete
says:

How can we understand the physics without entering laboratory?.....no time to make

experiments. There are many topics in physics to learn. Instead of entering laboratory, we have
to try to finish all the topics included by the physics books.

Elif also criticizes the educational system:
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Laboratory actually gives us a chance to see the way of scientists; however, we will enter the
LYS and YGS (which are acronyms of the national university placement examinations in
Turkey), so we have to focus on test items, instead of making experiments. Smart screens in the
classrooms are very useful to solve more test items during courses.

Other Smart Kids

Of the 30 participants, 7 students were placed under this category. 5 male and 2 female
students constituted other smart kids. While 6 students are high successors, the last one is a
medium successor student. 5 of the students have the intention to study on engineering and
others are decided to study on physical therapy and rehabilitation at university.

Other smart kids” worlds of families and peers have a parallel vision with the world of
school, but not parallel with the world of science. Like the potential scientists’ families, these
students’ families are from the middle class economy and keep continuously in touch with the
school teachers to follow and encourage their children’s success and progress in school. These
students commonly make friendships with high successor students.

They seem to understand what the science is, but are not planning to make science
career, since they found science career as a difficult and long process for the future. Other
smart kids are aware of their own abilities, skills and capacities. They usually try to prove that
their occupational choices are matching with their abilities. Employment opportunities also
remarkably affect their career choices.

Other smart kids, in general, are praising the contributions of school for their future
career. School is, in accordance to them, mostly an essential part of their lives because of
different types of interactions such as communication with others, fun activities and
informing mediums. Kaan describes a typical day in his school:

I am really happy to be a student in that school. I am not reluctant to get up early to come
here, like some others. Here, we can find answers for our unsolvable test items. 1, ....., firstly
attempt to get help from my classmates. | am playing football in breaks if | have not any
unresolved test items.

Selin is a high successor and hardworking student. She is living at a close village to the
city center and also has to get in a service bus in early mornings to enter the courses timely.
Her stance concerning school is a little bit different from others:

Yes...well...I of course like the school, but am I here because I only like it? Unfortunately,
not only for this. | recognize that we need knowledge and school is helping us in that way, but
you know that we will enter the university exam at the end, so, | actually feel a little bit
obligation about being a student.

Selin’s awareness concerning the concepts of science, scientists and technology does
not push her into a science career. She depicted the science with an analogy, “something like
that making a construction, improving step by step. Science is also at everywhere like those
constructions”. She has some interestingly realistic observations on her own abilities.

I: Why do not you want to be a scientist in the future?

S: Being a scientist, | think they will always need to work hard, read and try to add
something new. | want my job has to be harmonized with my abilities and pleasures........ being
a physiotherapist is fitting me.....Finding employment with a good salary is also very easy.

I: So employment opportunities with a good salary affect your decision.

S: But not only them....It is a long story....Ok....When I was at middle school my brother
had injured his arm while playing basketball. His left arm was broken about 7
points....... Doctors directed him to take physical therapy....... In those days, he had taken the
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cure twice a week for the 3 or 4 months......Most of the times, I came along with him. I observed
what the therapists actually made. They often offered some angular movements to him....After a
while, I detected that | could estimate some of the next movements, although sometimes I did not
come along with him to the hospital... ..... People have some problems and needs you and you
assist them. It is exactly for me.

Faruk, a medium successor student, has not a comprehensive knowledge about science:

S: Science is,....like a lamp......., enlightening the world, so we feel safe ourselves, but this
does not mean that | have to plan to be scientist. Being a scientist or an academician at a
university is not for me....It is too hard to achieve.

I: What do you want to be?

S: | have been interested with computers since my childhood, so | think that computer
engineering is compatible with my interests.

I: Which purposes are you utilizing the computer?

S: At the moment, | mostly use my computer to play game and surfing on the net, but |
believe | can also make programming. Previously, | designed a website with my brother and
had much fun.

Other smart kids mostly prefer to present some simple analogies provided above such as
making a construction and enlightening to explain what the science is. Potential scientists, on
the other hand, presented either more qualified analogies or direct properties of science when
compared with other smart kids. Students in this category think that making science needs a
disciplined and continuous hard working. From this point of view together with reasonable
observations on their own abilities, they direct themselves to some other occupation areas.

Other smart kids’ views concerning physics correspond to their views of science. They
admit physics as a branch of science. In according to them, physics is a difficult science
coinciding with some real life experiences. They question the number of topics be learned
during high school physics education, because some of the themes in physics do not
contribute to their daily life. During the interviewing about physics Erim pointed the electric
wiring belonging to the computer at the room and then said:

As we learn in the course, the electric current on this wire is forming also magnetic field. We
are trying to find the direction of it with right-hand rule and make some unnecessary
calculations to find out the intensity. Is it really necessary? How will | use it? It is meaningless.

Kaan shares the similar views:

We are calculating a ball’s kinetic energy rolling down stairs. It is really ridiculous, what
will I do with this knowledge? Why do we have to learn so many topics in this course?.....I have
to learn everything due to be successful in the university exam.

I Don’t Know Students

Almost half of the total sample, 14 students, was coded under the category of I don’t
know. 6 of them are female and others are male. 9 of the students are medium successors and
the remaining 5 are low successors. Their career selections possess a wide range of
occupations from security jobs, engineering and medicine. Some of their career selections are
extreme in terms of their skills and abilities.

Worlds of family and friends of these students are inconsistent with worlds of both
school and science. Families of this group of students include all types of economic
conditions: low, middle and high class economy. While some of the parents in this category
are not following their students’ progress in school, others are following but not regularly.
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This does not mean that these parents’ stance concerning school and science represent a pure
inconsistency, but when compared with the parents of potential scientists and other smart
kids’ parents, it is very clear that they are unconcerned about the progress and success of their
children in school.

I don’t know students make friendships barely with low and medium successor students.
Outside activities are as much important as schooling activities for these students. They, in
general, are not able to make complete sentences regarding what the science, scientists and
technology are. A few among them are successful at mathematics and present some tone
statements. There is no difference between social and scientific studies in terms of their
standpoint with an exception. According to their perspective, division of science in high
school gives them more career alternatives so they are in science classrooms.

These students mostly think their schools as fun activity centers. They are stressing the
activities (such as playing football or basketball, pasta parties) much more than learning. With
a musty manner, they also states that school is a necessary place for learning something and
develop themselves. Their families are effective on their decision to participate in any school.
They think that lesson breaks should be longer than actual. Ayla describes a typical day at
school with her feelings concerning the school:

Yes....school is.....a required place. People should learn new things here....I am passing
time with my friends here. What can | do at home for the whole day? | would be bored. My
mother does not in any case want me to sit at home. All my friends are going to different
schools.....We are touring the school garden and going to canteen to talk about anything at
breaks which are too short for pottering....

Ahmet also responded in the same manner and complained about many details of the

school:

I know school is very important, necessary, and so on. But, it is a too static place for me. My
teachers often warn me to addict myself to sportive activities much more than required. | do not
understand why they are not funny people. They can be droller, make use of humor in lessons.
Regular instructions are boring me....Course time is too much, but breaks are too short. I don’t
know something should be done....I restively look forward to leave the school on week days.

Students in this category give also very similar responses to what the science, scientists
and technology are. Ahmet thinks that “science is...... the peak of everything....is meaning to
work too much”. According to him, scientists are “the people working in white aprons on
mice”. Seyda like some others in this category just said “scientist is Einstein”. Haldun
compared the science with history and stated:

S: How the history is just as the story of events in the past, the science is also the story of
things. It is everything. It is very complex and sometimes dangerous to make.

I: Have you ever talked about anything related to science at home?

S: No, we are a regular family.

These students’ career selections are grouping into three different areas. First group of |
don’t know students, be constituted with only low successors, aspires extreme occupations in
accordance to their knowledge, skills and abilities. Ahmet wants to be a doctor. When asked
in which area he wants to gain expertise, he just said “it doesn’t matter”. They seem not to
have/make any observations on their convenience to those occupations. Seyda stated that “I
want to be a physiotherapist....... This is why I am a student at science classroom”.

The second group of I don’t know students wants to place in military or police
academies. Their reasons seem as “honorable job”, “physical convenience” and/or “enjoying
saving others”. When asked why you want to study science here if they want to be a police or
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military officer. Cem replied that ““...to increase possibility of getting high score on the
university exam...”

The last group of I don’t know students is a little bit different from others. Their
mathematical abilities and knowledge are not as bad as the others’. This group of I don’t
know students consists only medium successors and have a desire to be engineer. Metin
explains the reasons of his choice of machine engineering:

Well...I am not bad at mathematics. I know my science lesson scores are not good. But many
teachers motivate me if | study | can achieve science, because | am able to be making
mathematics.....I like repairing impaired things at home, so why not...

I don’t know students’ views about science seem to make a deep effect on their
approaches concerning physics. They do not know physics as a science, mostly because of
their deficiencies in knowledge of science. “To me physics is not a science” or “physics is the
most difficult lesson we see at the school” are popular responses among them. They think of
physicists’ foundations as meaningless to them. They want to see visual experiences in the
classroom. Three of them stress the poorness of their previous knowledge. Metin states that:

S: Is the physics is science...maybe...no, it is the pet hated lesson to me. I can overcome a
few topics like energy whose items mostly base on mathematical operations.....but others need
interesting interpretations. I, most of the times, cannot understand even the teacher explains the
reasons of those interpretations.

I: Why do you think that you cannot make interpretations?

S: Firstly, they are abstract many times. Each of them is connected to another one. I don’t
know....when you could not understand meaningfully one of them others turn into impossible to
do.... Then, my middle school education is also weak. There we learned those topics mixture.
You know, I was just a child at those years....

Outsiders

5 of the participants were labeled as outsiders. 2 of the students are female and the
others are male. All the students are low successors. They have no definite career selections
except for one who is interested with shipping trade.

Worlds of family and friends of these students are discordant with worlds of both school
and science. Families of this group of students are from low and high class economy. Any of
the parents do not relate with their children’s situation at school. They are completely
unconcerned regarding school and science.

Outsiders have friends among mostly low and sometimes medium successor students.
They have discipline problems stated by their teachers who have problems to get them under
control in lessons. Outsiders do not pay attention what the teacher talks about in lecture. They
dislike the word of science and found it static and bored. Outside activities are more
important than schooling activities for them. Outsiders are unsuccessful students in both of
science and mathematics courses. 2 of them had changed their division selection from
literature and mathematics to science but regret of this change. Others are not clear why they
select science division.

These students are boring at the school except for their activity times such as breaks.
They evidently do not want to be there. Absence is a common habit among them. They are
mostly complaining of their schools’ deficiencies. Ceren describes a typical day at school
including her feelings concerning the school:

Most of the times, I arrive here late. I have come compulsorily... just talk to my friends in
common...I actually wanted to enrolled to a private school, but there is not any such a college
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in the city for high school students.....Elapsed time has proved that | am right, this school is so
bored that we cannot even make sport activities because science or mathematics teachers take
the physical education courses to finish their curricula.

Berk is also from a high class economy family like Ceren and wants to be shipping
trader. His father is living out of the city and an employer. He says that “I am just here to be
shipping trader at last, but I don’t know.....I am sickened with many types of courses here”.
Kasim, from a low class economy family, is a student presenting disciplinary problems. His
physics teacher states that it is almost impossible to take under control him. He has some
concentration problems. He sometimes could not understand what the interviewer was talking
and get him repeat the questions. He says “I don’t like studying. I am not a grind”.

These students have a very similar standpoint about science and scientists with I don’t
know students. The main differences between I don’t know students and outsiders are that the
latter evidently dislikes of the word of science and scientists and have behavioral problems.
They reveal own feelings by their tone of voices. Ceren admit the science as only “proving
something”. Kasim mentions that scientists are “the hard-working peoples”.

When the interviews focused on physics, it is seen that physics is one the most hated
courses for outsiders. They do not aware whether physics is a branch of science. These
students have two prominent lacks of ability in physics courses; one is mathematical and the
other is interpretational. They do not try to understand how they can overcome the physics
items. “Physics is the most difficult course I’ve ever seen” is a rule of thumb among them.
Ceren responses what the physics is:

S: It is the most difficult course found by people...I cannot do...I hate...

I: Why do you think that you cannot do physics?

S: It needs complex mathematical operations. There is not only one formula, there are so
many to be able to memorize. How can | decide this formula will solve this problem?.....And
additionally, it needs comments, but I don’t know how I can do this.

DISCUSSION and CONCLUSION

What this study found that the model developed by Costa (1995) based on Phelan et
al.’s (1991) approach divided Turkish Anatolian high school students into four different
categories in terms of congruency between their’ worlds of family, friends, school and
science. Even if some of the differences between these categories are blurred, the results are
worthy to discuss. The participants were divided into four different categories which were
potential scientists, other smart kids, I don’t know students and outsiders.

Firstly, the least crowded category, included 4 students, was potential scientist. In this
category, the students’ worlds of families and friends are congruent with the worlds of school
and science. The parents of potential scientists are encouraging their children’s success and
selection of science career. Certain studies (e.g. Deslandes, Royer, Turcotte & Bertrand, 1997,
McNeal, 1999) have proved that parental involvement is an effective indicator of student
outcomes related to science learning.

Potential scientists complain about the minority of friends, having the same approaches
to school and science like them. Reducing their worlds of science to perception of physics it
was seen that these students want to see scientists’ own way of making science in laboratory.
Instead, these students have to learn a series of successive topics because of the existence of
the university placement exam in Turkey. This exam seems to turn upside-down potential
scientists’ natural zeal of experimenting physics in laboratories. Hofstein and Lunetta (2003)
stated that laboratory activities were crucial in closing the gap between students and scientific
community.
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Second group of students, other smart kids, included seven students slightly more than
the number of potential scientists. Their parents follow their progress in school closely as in
the potential scientists. Other smart kids are successful in science courses but do not prefer
science careers. They have not a qualified grasp of science as much as the potential scientists.
Compared with potential scientists, their standpoint of science and scientists flows more on
the magical word of “hard-working”. Their statements concerning physics show that they
examine the meaningfulness of some detailed knowledge (provided by schooling) in daily
life. In science courses, assimilation (instead of enculturation) actualizes when students’ daily
experiences and subcultures were not taken into consideration (Aikenhead, 1996). It seems
that irrelevant pile of knowledge takes other smart kids away from the science and scientists.

Considering both potential scientists’ and other smart kids’ family socioeconomic status
in this study, it may be highlighted that medium level class families’ children feel themselves
closer to science and purposes of school. Lyons (2006) found that parents’ conceptions of
school science and orientation towards education were effective on high school students’
enrollment in physics courses. He also evidenced that parents’ educational aspirations for
their children is a reliable predictor of their children’s enrollment in physics courses rather
than their socioeconomic status. Based on the results of this study it is possible to mention
that medium level class families’ educational aspirations are higher than others and so their
children have much desire to increase their future socioeconomic status, however, this
provocation needs further evidence. Furthermore, students in both categories have powerful
observations regarding their interest, abilities and skills. These observations seem effective on
their career selections. In a longitudinal study conducted for examining students’ STEM
career choices, certain researchers (e.g. Boe, 2012; Holmegaardd et al., 2014) have found the
similar results.

The most crowded category of the study is I don’t know students whose families’ and
friends’ worlds are inconsisted with the world of school and science. Families of this group
are not relating with their situation at school as much as the previous ones. A prominent result
with I don’t know students emphasizes that their low achievements in mathematics may have
a negative effect on their perception of science. Taking into account that physics involves
both of mathematical and interpretational abilities (McDermott & Redish, 1999), it is made
out that supporting mathematical skills of science students has a vital importance. It is not
rational to expect that students, who cannot deal with simple mathematical operations, will be
able to make required interpretations in physics (or in chemistry, or in biology). This
deficiency together with non-visual form of lecturing seems to bring them about thinking
science as abstract.

McDermott and Redish (1999) implicitly warn the physics educators that successful
students may be differing from others just because of their abilities to make mathematical
operations appropriately instead of qualitative understanding. The results of this study seem
consistent, but add one more clarification that world of these students’ families and friends
are already inconsistent with the world of school and science. This inconsistency may prevent
I don’t know students to be successful in comprehensive understanding of science. However,
I still cannot explain the reasons of this relationship. This study emphasizes just the existence
of such a relationship.

The final group of students, outsiders, presents many characteristics compatible with |
don’t know students. Outsiders stress their reluctance to science and school more than I don’t
know students. Their problems with mathematics seem to stabilize this reluctance.
Additionally, they have some misbehaviours disturbing classroom order. Their teachers
complain about outsiders’ misbehaviours. In this respect, one can possibly say that these
students need guidance and consultation service. Flannery, Fenning, Kato and Bohanon
(2011) state that studies concerning school discipline and student behaviours take attention to
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school and social context and offer prevention-oriented implementations. The results of this
study emphasize possible effects of family culture on students’ misbehaviours. Integration of
families into the guidance activities may empower the effectiveness of guidance. However,
even it is made; | doubt the effectiveness of these preventions. These students are not relating
with science, but they have selected the division of science. This incongruence among their
abilities, interests and selections should have to be guided to prevent them from a continual
mistake.

Adamuti-Trache and Sweet (2013) stated that high school students’ prior math and
science achievements were effective on their course selection patterns. Additionally,
Korpershoek, et al. (2013) evidenced that students’ attitudes towards science and mathematics
were effective on their STEM related career selections. The results of Turkish students
categorized as potential scientists and other smart kids are similar to these previous studies.
Results about I don’t know students and outsiders are quite distant to these findings. Because
most of the students in these two categories were low achievers, and they seemed not to have
positive attitudes towards science, but they had selected division of science to study in high
school. This was observed mostly because of differences between high and low achiever
students’ parental relations and aspirations about education and science (Lyons, 2006). High
achiever students’ parents were following their children’s success in school regularly and, in
many cases, had some interest of science. This was not observed for low achiever students.
Dabney and her colleagues (2013) proved that family interest facilitated physical science
doctoral students’ and scientists’ initial interest in science. Considering such research studies,
I can argue that this study produced coherent results with the literature.

SUGGESTIONS

Considering the result of this study, | can offer several implicational suggestions.
Firstly, parents’ involvement in and aspirations for education and interest in science seems to
directly affect students’ responses to science and career selections. In this respect, supporting
families’ lifelong learning processes and empowering their educational aspirations for their
children can provide advantage in terms of both increasing the number of students in potential
scientists category and decreasing in others. What we should achieve is to bring science into
the public dialogue. Parents constitute a large part of our society. MEB can fund additional
programs to support parents’ scientific literacy.

Secondly, considering the minute number of potential scientists and objectives of
universal education systems, it can be indicated that a physics teaching program creating
opportunities for realizing laboratory activities may get closer students to the point of science.
Even the potential scientists are anxious about physics since they have not utilized the
laboratory actively. Regarding the other smart kids, problem again relates to structures of
teaching programs. These students are questioning the irrelevant pile of knowledge presented
in physics courses. | think that real life context based teaching programs get them closer to
science.

Thirdly, I don’t know students and outsiders seem not to have required mathematical
and interpretational abilities and also their career choices are inconsistent with their
knowledge, skills and abilities. Guidance services may inform them for avoiding selecting
inconvenient divisions to study during their high school education. These services should also
force their parents to actively involve in their children’s educational processes. Additionally,
results of this study unrolled that students’ interest in and attitudes toward science are
effective on their career decisions. Public (science) museums and communication
technologies can be utilized in science courses to positively develop these students’ attitudes
toward science and to provide their active engagement in science courses. But still we should
find ways to develop their mathematical qualifications.
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ABSTRACT

The purpose of this research is to investigate motivations behind pre-service teachers’ science teaching
career choice by adopting a relatively new approach. Apart from uncovering the motivations behind the
teaching career choice, we have also determined epistemological beliefs that are potentially relevant to
these motivations. Our sample included 393 first year pre-service science teachers (PSTs) in a Turkish
context. We administered questionnaires about epistemological beliefs and motivations for choosing
science teaching. The results show that social utility values and job security are the top motivations. In
addition, epistemological beliefs, particularly beliefs in omniscient authority and innate learning, predict
particular motivations.

Key Words: Motivations for Choosing Teaching, Epistemological Beliefs, Science Teaching, Turkey.

INTRODUCTION

Currently, many countries worldwide are trying to develop new science education
policies to join the global economic competition by raising a talented workforce in science-
based areas (Osborne & Dillon, 2008). However, the trends in career choice show that current
school students do not necessarily choose science-based jobs. This trend indicates that the
economic development of many countries may experience a crisis in the near future (OECD,
2006).

The pedagogy of science is a fundamental reason for the lack of interest in science-
based areas (EC, 2007). Many students struggle to relate science to daily life. These students
often try to memorize scientific concepts without further reasoning due to the traditional
science teaching methods, which are based on the items in national examinations and the
teacher’s authority (EC, 2007). Therefore, policy makers and researchers have directed their
attention toward the quantity and the quality of science teachers, who are the main factor in
any educational reform (Harris & Farrel, 2007). In terms of quantity, many countries such as
the US, UK and Australia are experiencing science teacher shortages (Watt & Richardson,
2007). A survey of urban school districts in the US indicated that 95 % of the responding
districts had an immediate demand for high school science and math teachers (Urban Teacher
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Collaborative, 2000). The problem with teacher supply is also likely to be exacerbated by the
aging profile of science teachers. In Norway, for example, half of the physics teachers are
over 57, and a similar situation exists in Denmark, England and the Netherlands (Osborne &
Dillon, 2008). Teacher retention is another crucial aspect to maintaining quantity. Harris and
Farrel (2007) note that there is a high level of uncertainty among younger and early-career
science teachers in Australia whether to remain in the teaching profession.

The quality of science teachers is also crucial for the pedagogy of science, considering
the significant relationship between teacher quality and the students’ engagement with science
(Lawrence et al., 2006). At this point, three interrelated questions are particularly important:
‘Who chooses science teaching?’ ‘How are science teachers educated?’ and “What do science
teachers do in real classrooms?’ We conceived of the present study to answer the first
question. We believe that answering this question will not only provide reliable information
about the quality of science teaching but also about the quantity of future science teachers in
any country. In terms of quality, we are aware that having a strong motivation to choose
teaching is crucial for the development of high teaching efficacy, strong pedagogical
knowledge and good teaching practices (Konig & Rothland, 2012; Ramey-Gassert, Shroyer &
Staver, 1996). In terms of quantity, we know that particular factors such as the intrinsic value
of the career and the social utility values are important motivations because those who choose
to teach with these motivations persist in teaching and do not change their careers (Watt &
Richardson, 2008).

To better understand the motivations behind science teaching, we use another
psychometric factor, epistemological beliefs, which are potentially relevant to career choice
(Buehl, Alexander & Murphy, 2002). These beliefs relate to the nature of knowledge and are
developed over the long term through the effects of education and the culture (Hofer, 2001).
We know that people develop conceptions of learning and teaching based on their
epistemological beliefs (Hofer & Pintrich, 1997). They then use these beliefs to evaluate
evidence and make decisions about ill-structured problems (King & Kitchener, 1994).
Considering the choice of a teaching career is an ill-structured problem (Watt & Richardson,
2012); we consider that those who choose science teaching may evaluate the knowledge and
evidence regarding the teaching profession using knowledge beliefs that were developed for
long term schooling. In other words, particular epistemological beliefs may lead to particular
reasons and motivations for choosing teaching.

Finally, in a Turkish context, we study to see the influences of context specific factors
on a science teaching career choice. Turkey has ambitious plans including joining the list of
the top 10 economically strongest countries by 2023. Therefore, Turkey is trying to enhance
its developing economy by investing money into new scientific technologies; in turn, this
means that many new job opportunities will be created in science-based jobs such as
engineering. At this point, science teachers are a particularly important need, to raise a
generation who will be interested in science and fill workforce vacancies. Unlike many other
countries, Turkey is not experiencing either a science teacher shortage or retention problems.
Rather, there is limited space in state schools, even though there are many science teacher
candidates who are waiting to become a teacher (Kilinc et al., 2012). For instance, in 2012,
there were 16,547 applicants to become a science teacher; however, only 3148 science
teachers were appointed. In terms of science teacher quality, we can argue that Turkey has
problems similar to those of many other countries, especially considering its relatively low
scores in the PISA and TIMSS. Under these conditions, in the present study, we investigate
the profiles of the future science teachers in Turkey using three parameters: the motivations
behind their career choice, their epistemological beliefs and the relationships between the two.
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THEORETICAL FRAMEWORK
Motivations for Choosing Science Teaching as a Career

Choosing teaching as a career is a complex decision that includes not only rational
reasoning but also depends on affective factors such as beliefs and motivations (Watt &
Richardson, 2012). In terms of motivations, scholars agree that extrinsic (e.g., salary),
altruistic (e.g., desire to shape future generations) and intrinsic (e.g., love of teaching) factors
are components behind the selection of a teaching career. However, Watt and Richardson
(2007) did not feel that this trio explained the factors behind the choice to a sufficient extent
because there was a lack of theoretical background. Using expectancy-value theory (e.g.
Eccless et al., 1983), these authors suggested that expectancies (ability beliefs) and the values
attached to teaching are the primary motivators for choosing teaching as a career. They
emphasized the importance of 12 motivations and six perceptions in their Factors Influencing
Teaching Choice (FIT-Choice) framework. The motivations include social utility values,
personal utility values, intrinsic values, perceived teaching ability, prior teaching experience,
social influences and fallback career. The perceptions are related to task demand, task return,
experiences of social dissuasion and satisfaction with choice.

In the case of the motivations behind choosing to teach science, we can argue that there
is rather limited literature, including only a few studies. In one of these studies, Dawson
(1997) scrutinized the factors influencing Australian preservice teachers’ decisions to become
secondary science and math teachers. The top reasons for teaching in this group were the
desire to make a difference, good job conditions, a liking for young people and a love of
math/science. In another Australian context, Watt, Richardson and Pietsch (2007) investigated
the motivators for STEM teachers using the FIT-Choice framework. The highest rated
motivations were their perceived teaching abilities, the desire to make a social contribution,
the opportunity to shape the futures of their students and the intrinsic value of teaching.
Wang (2004) studied graduate science students’ motivations for choosing teaching as career
in Taiwan. The results showed that students were attracted to teaching due to an early
exposure to science teaching in informal environments and their perceptions regarding the
promising material rewards, good working conditions and the high social status of teaching.
In addition, Eick (2002) studied secondary science education graduates’ career choice and the
perception of retention in an US sample. The main motivator for science education majors
was the potential to influence youths and shaping their futures.

In the case of Turkey, Kilinc, Watt and Richardson (2012) compared science (STEM)
and non-science preservice teachers’ motivations in a large sample (N=1577) using the FIT-
Choice framework. They found that significant others close to the preservice science (STEM)
teachers had tried to dissuade them from teaching because there were other ‘better’ job
possibilities in science-based areas. In a complementary manner, the participants in the
science (STEM) teaching group were less motivated by job security than their counterparts in
the non-science group. In addition, Kilinc and Mahiroglu (2009) found that enjoying working
with children, the love of biology and the light workload were the primary attractors for those
who teach biology. Turkish preservice biology teachers also emphasized that their top barrier
in the future would be the limited number of appointments.

Epistemological Beliefs

Although there is no agreed upon definition, the psychologists and educators address
beliefs about the nature of knowledge and knowing in epistemological research (Hofer &
Pintrich, 1997). We can argue that there are two main trends that the researchers follow in this
tradition: the development of epistemological beliefs and the effects of epistemologies on
learning and teaching (Hofer, 2001).
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In first trend, the scholars agree that education and culture shape and/or influence
epistemological beliefs (e.g., Hofer, 2001). Perry (1970), for example, believes that students
enter universities with immature epistemologies; however, as they experience complex
courses, they move through more sophisticated epistemologies. In terms of culture, recent
research shows that different cultures lead to different traditions in epistemologies (Hofer &
Pintrich, 1997). Schommer (1994) noted that the motivation behind American schools is
individual achievement, whereas in other contexts based on collective cultural goals, the
motivation is group achievement. In the Chinese culture, the effort spent in learning is crucial.
In addition, the authority figures in society, such as politicians, teachers and, most
importantly, parents, receive high respect, so people most commonly depend on authority in
their decisions (Chan & Elliott, 2004).

Scholars have also developed theoretical assumptions about the developmental
characteristics of epistemological beliefs. In the first tradition, scholars (e.g., Perry, 1970)
consider epistemologies to be unidimensional and developed by stage-like trajectories. In the
second tradition, Schommer (1990) believes that epistemologies are multidimensional and
that an individual might possess different levels of beliefs about different structures of
knowledge (source, certainty, etc.) at same stage. A review of the developmental models in
first tradition suggests that each of the primary models posit developmental trajectories that
parallel each other (Hofer & Pintrich, 1997). In these models, immature epistemological
beliefs represent knowledge as certain and derived from an external authority. Mature
epistemological beliefs emphasize that people should be skeptical about knowledge sources
and that knowledge structures are judgments that can be evaluated based on the arguments
supporting them.

Schommer (1990) suggested that a personal epistemology is a multidimensional belief
system including five more or less independent dimensions: the structure, stability and source
of knowledge and the control and speed of learning. The structure of knowledge ranges from
isolated bits to integrated concepts. The stability of knowledge is considered to be tentative or
unchanging. The source of knowledge is considered to be handed down by authority or
gleaned from observation and reason. The control of knowledge acquisition ranges from fixed
at birth to life-long improvement. The speed of knowledge relates to quick all-or-none
learning or gradual learning. She considers these beliefs to be better characterized as
frequency distributions rather than dichotomies or continuums. For example, a mature learner
may believe that a certain small proportion of knowledge is unchanging and the remaining
proportion is evolving.

Epistemological beliefs influence teachers’ conceptions about learning and teaching
science (Chan & Elliott, 2004). On the one hand, science teachers with sophisticated
epistemologies believe that knowledge is complex and uncertain, can be learned gradually
through long-term experience and can be constructed by the students. On the other hand, a
science teacher who holds immature epistemologies believes that knowledge should be
transmitted from authorities and views students as passive recipients of pre-established
knowledge (e.g., Olafson & Schraw, 2006).

In the case of Turkey, even though there is limited research on science teachers’
epistemological beliefs (Yilmaz-Tuzun & Topcu, 2008), we can see that Turkish preservice
science teachers (PSTs) consider learning to be a gradually developing process rather than a
quick practice. They do not believe that learning is innate. However, they do relatively believe
that knowledge is certain and unchanging. In addition, they place importance on omniscient
authority, and they mostly agree that knowledge consists of isolated bits and pieces rather
than integrated concepts and multiple meanings (Topcu, 2011). Regarding the reasons for the
immature epistemological beliefs of PSTs, Yilmaz-Tuzun and Topcu (2008) suggested that
for many of the PSTs, their teachers applied traditional teaching strategies and these strategies
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led them to comprehend the concepts. In addition, teachers are still authority figures despite
recent reforms based on the constructivist approach in Turkey. Certain cultural points such as
collective culture might also lead to certain epistemologies, such as the development of
respect for authority and giving importance to certain and simple knowledge.

RESEARCH RATIONALE and PURPOSE

Apart from the goal of investigating the profiles of future science teachers in Turkey,
we also have the important goal of adopting a relatively new approach for investigating
teaching career choice. We believe that certain epistemologies may be crucial in the
development of particular motivations to become a science teacher. In rather limited
literature about the relationships between epistemological beliefs and career choice, Baxter
Magolda (1998) considered that self-authorship is crucial in adult decision making including
career choice decision making. It is the internal capacity to define one’s belief system about
nature of knowledge (epistemologies), identity and relationships. Epistemological component
of self-authorship is based on complex assumptions about the nature of knowledge (e.g.,
knowledge is constructed in a context based on relevant evidence and evidence is necessary to
make informed decisions) (Baxter Magolda, 1998). Self-authorship plays a role in career
decision making because it influences how people evaluate the advice they receive from
others and how susceptible they are about feedbacks and knowledge about careers (Creamer
& Laughlin, 2005). Epistemological beliefs in this case relate to views about nature of
knowledge and the criteria that are used to judge the credibility of information about the
career. By using Baxter Magolda’s assumptions, Creamer and her colleagues have tried to
understand the relationships between self-authorship and career decision making. They
(Creamer and Laughlin, 2005) have found that trust and respect for authorities such as parents
and a need for approval are important epistemological orientations that women use in their
career decisions. In another research, they (Meszaros, Creamer & Lee, 2009) have argued that
women are significantly more likely than men to seek information about IT careers, but
encountered developmental (epistemological) dissonance when the advices are inconsistent
with the advices provided by trusted others. In addition, parental support have had a direct
and positive impact on IT career interest and choice. They interpreted their findings in both of
these studies using developmental perspectives in self-authorship. They believe that most
people who make career decisions are at early stages of self-authorship. In these stages,
“people view knowledge as certain and are lack of an internal basis for evaluating knowledge.
They rely heavily on authority figures for the right answers” (Creamer & Laughlin, 2005,
p.9). In the other extreme, “the full development of self-authorship includes an internally
generated sense of self that guides interpretation of experience and choices, accompanied by
the ability to evaluate and interpret knowledge claims in light of the available evidence and
the capacity to genuinely consider others’ perspectives without being overshadowed by
them”( Creamer & Laughlin, 2005, p.9).

Inspiring by Baxter Magolda’s and her followers’ works, we believe that
epistemological beliefs are core beliefs (Rokeach, 1968) about knowledge and are developed
through a range of experiences during schooling (Hofer, 2001). They are also used for the
interpretation of ill-structured problems and decision making processes (King & Kitchener,
1994). In addition, whether to choose teaching as a career is a complex decision that not only
includes rational reasoning but that is also affected by motivational factors (Watt &
Richardson, 2012). Considering the filter nature of beliefs (Pajares, 1992), we believe that
epistemological beliefs may be used to interpret and evaluate the knowledge and evidence
about teaching career choice that depends on a complex decision making process. In addition,
apart from Baxter Magolda’s and a few other researchers’ (Creamer and Laughlin, 2005,
Meszaros, Creamer & Lee, 2009) works, there have been limited efforts to understand the
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relationships between epistemologies and career choice. In Creamer’s and other colleagues’
works, we see that they have dealt only with ‘source of knowledge’ that is one of the
dimensions in epistemological beliefs. However, in addition to source of knowledge, the
epistemological beliefs are related to the simplicity of knowledge, certainty of knowledge and
justification for knowing (Hofer & Pintrich, 1997). At this point, in order to better understand
the relationships between epistemologies and career motivators, it is necessary to create a
better coverage for both of these parameters. Therefore, our purpose is to investigate Turkish
PSTs’ reasoning about choosing science teaching as a career by using a range of motivations,
epistemologies and the relationships between these parameters. Accordingly, we used three
research questions in the present study:

1. What types of epistemological beliefs do Turkish PSTs have?

2. What types of motivators are influential in the decisions of Turkish PSTs about

choosing science teaching as a career?

3. Are there relationships between the epistemologies and the motivations behind a

science teaching career choice and how can these relationships be used in the

interpretation of PST’s reasoning about career choice?

METHODOLOGY

a) Context and Sample

We believe that a few context-specific issues are crucial to understanding science
teaching carrer in our Turkish sample. If someone wants to become a science teacher in
Turkey, she first needs to complete 12 years of precollege education, which includes primary
and secondary education. At the final year of secondary school (Grade 12), she needs to take
an Exam of Accessing University (EAU), which is a high stakes examination, to access one of
the universities that offers a science teaching program. After the results of the EAU are
announced, she has only one month to select the programs that are compatible with her
university access score. At this stage, she can select from 30 different programs such as
medicine, engineering and science teaching. After getting the applications, the Council of
Higher Education (CHE) appoints the student to one of the universities that offers a science
teaching program. In this program, she must complete a four-year education including general
culture, science, education and science education courses. Because teachers in Turkey are
considered to be government officials, she needs to complete the Selection Examination for
Professional Posts in Public Organizations (SEPPO), which is administered annually by the
CHE. She takes this examination after finishing her science teacher education. Each year, the
Ministry of National Education (MNE) determines the number of science teachers to be
recruited in state schools, and appointments are made according to the teachers’ SEPPO
scores. In general, there is an oversupply of intending teachers (Kilinc et al., 2012).

In the present study, we distributed 458 questionnaires to first year PSTs from seven
universities in different locations in Turkey shortly after (within two months) they enrolled in
the science teaching program. A total of 393 questionnaires were returned, representing a 86%
response rate. The participants ranged in age from 17 to 26 (X=18.87, SD=1.12). The monthly
household income was selected using one of 17 options: 20 (5.1%) participants selected 0-500
TL, 104 (26.5%) selected 500-1000 TL, 107 (27.3%) selected 1000-1500 TL, 61 (15.6 %)
selected 1500-2000 TL, 38 (9.7 %) selected 2000-2500 TL, 32 (8.2 %) selected 2500-3000
TL, 12 (3.1 %) selected 3000-3500 and the remaining 18 (4.7%) selected options over 3500
TL (1 US dollar is currently equal to 1.84 TL).

The participants’ fathers were more educated than their mothers; three (0.8%) of the
fathers were ‘uneducated’, 147 (37.5 %) graduated from primary part 1, 63 (16.1%) from
primary part 2, 100 (25.5%) from secondary school, 78 (19.9%) from university and 1(0.3%)
had a Master’s degree. For the mothers, 15 (3.8%) were illiterate, 225 (57.5%) had graduated
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from primary part 1, 65 (16.6) from primary part 2, 63 (16.1%) from secondary school and 23
(5.9%) graduated from university.

Regarding when the respondents started seriously thinking about the science teaching
choice, 226 (58.5 %) participants stated that they first considered science teaching after seeing
their EAU score. A total of 88 (22.8%) said that they started thinking about science teaching
during high school; and 72 participants (18.7%) made this decision during primary school.

b) The Nature of the Questionnaires

Schommer’s epistemological belief (SEB) questionnaire: Because many researchers
use quantitative instruments to assess epistemological beliefs in (science) education research
(Yang & Tsai, 2012), we selected Schommer’s (1990) epistemological beliefs (SEB)
questionnaire for the present study. There are five primary dimensions with 12 subsets in the
questionnaire. These dimensions are ‘simple knowledge’ (subsets: seek single answers, avoid
integration), ‘certain knowledge’ (subsets: avoid ambiguity, knowledge is certain), ‘omniscent
authority’ (subsets: do not critize authority, depend on authority, can not learn how to learn),
‘innate ability’ (subsets: success is unrelated to hard work, ability to learn is innate, learning
is quick) and ‘quick learning’ (subsets: learn first time, concentrated effort is a waste of time)
(for further information about items please see Schommer (1990)). The PSTs selected one of
the five options (strongly agree, disagree, undecided, agree and strongly agree). The SEB was
translated into Turkish and validated earlier (Topcu & Yilmaz-Tuzun, 2006). This translated
form was used in the present study.

Watt’s and Richardson’s FIT-Choice questionnaire: We used the FIT-Choice scale
developed by Watt and Richardson (2007) to determine the motivations of PSTs regarding
choosing science teaching as a career. These authors developed the items in the questionnaire
using the expectancy-value theory. There are 12 motivations and 6 perception factors in the
questionnaire. Motivation factors are ‘ability’, ‘intrinsic career value’, ‘fallback career’, ‘job
security’, ‘time for family’, ‘job transferability’, ‘shape future of children’, ‘enhance social
equity’, ‘make social contribution’, ‘work with children’, ‘prior teaching/learning
ecperiences’ and ‘social influences’. Perception factors are ‘expert career’, ‘high demand’,
‘social status’, ‘salary’, ‘social dissuasion’ and ‘satisfaction with choice’. The FIT-Choice
questionnaire was back translated into Turkish by Author 1 et al. (2012). We used this
Turkish form, including 61 items in the present study. The PSTs selected one of the numbers
from 1 through 7 representing their agreement with each item (for further information about
items please see Author 1 et al., 2012).

c) Administration of the questionnaires

After obtaining permission from the university councils, the second author contacted a
lecturer in the science teaching department at each university. She and the lecturer were
present during the administration of the questionnaires. Due to the high number of items in
the questionnaires, the SEB was administered first. After one course of instruction, the FIT-
Choice questionnaire was administered. In addition, because the present study is a part of a
longitudinal project, personal information such as name, surname, telephone number and e-
mail addresses were collected in the first part of the SEB. The completion of SEB took
approximately 20 minutes, whereas the FIT-Choice was completed in 15 minutes.

d) Data Analyses

Both descriptive and inferential analyses were used in the present study. The scores of
mean, percentage and standard deviation were used to explain the differences in
epistemological beliefs and in motivations. Explanatory Factor Analysis was used to
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determine the factorial structure of the SEB. A Confirmatory Factor Analysis (CFA) was
performed on the FIT-Choice. Two maximum likelihood CFAs assessed the model fit for
motivation factors and perception factors. To investigate the relationships between
epistemological beliefs and motivations/perceptions, we used Multiple Regression Analysis
(MRA). In the MRA, epistemological beliefs were predictor variables whereas
motivations/perceptions were dependent variables.

FINDINGS
a) Motivations for Choosing Science Teaching as a Career

Kilinc and others (2012) adapted and applied the FIT-Choice scale to the Turkish
context. In their factor analyses (exploratory and confirmatory), they found that the items
were distributed to hypothesized factors suggested by Watt and Richardson (2007). Therefore,
we used a Confirmatory Factor Analysis to test the factor structures and assess the model fit
in the present study. Using CFA, the items were assigned to load only on their respective
factors, error variances were estimated, no error covariances were specified, and the latent
correlations were freely estimated. Close attention was paid to the incremental fit indices
(Tabachnick & Fidell, 2007). The CFA for the 12 factors for motivations yielded acceptable
global fit indices: normal theory weighted the least squares chi-square = 1334.634, df = 528,
RMSEA = .062, NFI = .82, NNFI / TLI = .85, CFI = .88. Similarly, the CFA for the six
factors of perceptions showed acceptable fit indices: normal theory weighted the least squares
chi-square = 342.025, df = 155, RMSEA = .055, NFI = .89, NNFI / TLI = .92, CFI = .94.
These results confirmed that the items correctly distributed to the hypothesized factors.

Table 1. Descriptive Results and Final Cronbach’s Alpha Reliabilities for the FIT-Choice Factors

X SD Alpha
Motivations
Make social contribution 6.12 1.12 .76
Shape future of children/adolescents 5.90 1.23 .78
Enhance social equity 5.57 1.22 .78
Job security 5.44 1.52 .79
Ability 5.17 1.27 .79
Prior teaching experiences 511 1.80 73
Work with children/adolescents 5.02 1.62 91
Time for family 5.00 1.48 .70
Intrinsic career value 4.67 151 .83
Fallback career 4.42 1.50 52
Social influences 4.30 1.65 74
Job transferability 4.05 1.90 .62
Perceptions
Expert 5.05 1.28 .79
High Demand 4.92 1.35 .67
Satisfaction 4.76 1.52 .88
Social dissuasion 451 1.63 .58
Social Status 4.39 1.37 87

Salary 3.64 1.38 .64
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According to Table 1, the social utility values (to make a social contribution, to shape
the future of children and adolescents, to enhance social equity) followed by job security were
the strongest motivations for choosing science teaching as a career. Ability, prior teaching
experience, work with children/adolescents, time for family and intrinsic career values were
the other motivations that had mean scores over the scales’ midpoint. Fallback career, social
influence and job transferability were not considered to be as important as the other
motivations because their mean scores are close to the midpoint.

In terms of perceptions, many PSTs considered science teachers to be experts and
science teaching to be a high demand profession. The satisfaction with the choice was over
the midpoint but still relatively low. In addition, it is likely that social dissuasion, status and
salary were not as important as the other perceptions about science teaching.

b) Epistemological Beliefs

We used the procedures of Schommer (1990) for a factor analysis of the SEB. The
mean scores of the 12 subsets were used as variables in the factor analysis. A principal
factoring extraction with orthogonal varimax rotation and an eigenvalue greater than 1.0
produced three factors accounting for 45.6 % of the variance. Taking a closer look at the
analysis results, four factors could also account for the data. The fourth factors’ eigenvalue
was .967. Therefore, as Schommer, Chrouse and Rhodes (1992) did, we conducted a second
factor analysis using .96 as the cutoff eigenvalue. The results of our second factor analysis
yielded a four-factor structure accounting for 53.6% of the variance. Table 2 displays the
distributions of the factor loadings of the subsets by four factors. Using Schommer’s
procedures, the first factor was designated ‘innate ability’. Apart from the subset ‘ability to
learn is innate’, the other subsets (‘can’t learn how to learn’ and ‘success is unrelated to hard
work’) were included in the innate ability factor. The second factor was designated ‘quick
learning’. All of the theoretically assumed subsets (‘learning is quick’, ‘learning first time’
and ‘concentrated effort is a waste of time’) (Schommer, 1990) were included in quick
learning. The third factor was designated ‘omniscient authority’. Only the subset of ‘depends
on authority’ was represented this factor. The final factor was designated ‘certain knowledge’.
These factor structures are similar to those in Yilmaz-Tiiziin and Topcu’s (2008) research,
wherein they used a sample of Turkish PSTs.

Consistent with Schommer’s (1990) assumptions, the four-factor structure in the present
study showed that Turkish PSTs possessed epistemological beliefs as a set of more or less
independent beliefs. The inter-item reliabilities of the items for the factors range from .46 to
.68. Yilmaz-Tuzun and Topcu (2008) found that these scores ranged from .20 to .60.
Schommer’s research yielded scores between .51 and .78.

Considering the mean scores of each factor that we found in the present study, we can
argue that PSTs moderately give importance to omniscient authority (X= 3.26, SD=.49,
Range = 1-5). They also moderately believe that knowledge is certain (X= 2.99, SD=.39,
Range = 1-5). However, their beliefs regarding quick (X= 2.41, SD=.49, Range = 1-5) and
innate (X= 2.04, SD=.49, Range = 1-5) learning are relatively low compared to the other
epistemological beliefs. These results show that PSTs possess relatively immature beliefs
about the certainty of knowledge and dependence on authority. However, they also hold
relatively mature beliefs about learning in terms of speed and innate ability.
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Table 2. Factor Loadings of the Epistemological Subsets

Factor1 Factor1l Factor3 Factor4

Cannot learn how to learn 756 164 -.2317 .000
Success is unrelated to hard work 501 355 -074 .055
Dont critize authority 433 185 -027 207
Avoid integration 312 264 054 147
Concentrated effort is a waste of time ~ ">2° 599 031 -195
Learning is quick 245 533 -.029 135
Ability to learn is innate 107 468* 170 145
Learning first time 159 384 -.164 034
Depend on authority 020 -.008 520 -.076
Seek single answers -114 - -129 .308 124
Avoid ambiguity -049 107 254 214

159 .085 .098 519

Knowledge is certain

. 25.07 11.59 8.93 8.06
% of variance

. 3.009 1.391 1.072 .967
Eigenvalue

*Factor loading of the subset that does not fit in with hypothesized factor.

The Relationships between Epistemological Beliefs and Career Choice Motivations

Multiple regression analysis was used to understand how motivations/perceptions are
predicted by the epistemological beliefs. The assumptions of the multiple regression such as a
normal distribution, multicollinearity, linearity and sample size were scrutinized for each
regression analysis (Tabachnick & Fidell, 2007). We found that these assumptions were met
in all of the analysis.

Table 3 shows that epistemological beliefs, particularly ‘omniscient authority’ and
‘learning is innate’ are significant predictors of particular motivations and perceptions
regarding choosing science teaching as a career. Those who primarily depend upon authority
and who hold less of a belief that learning is innate are likely to develop social utility
motivations and to be satisfied with their choice. Similarly, those who hold less of a belief
that learning is innate consider science teaching to be an expert career and ability and prior
experiences are to be crucial. Those who give importance to authority believe that social
status and science teaching salaries are satisfying. The participants who believe that
knowledge is certain suggest that time for family is an important motivation. Those who
depend on authority and believe that knowledge is certain attach importance to job security.
The participants who hold less of a belief that knowledge is certain but depend on authority
believe that science teaching is a highly demanding profession. Those who hold less of a
belief that learning is a quick process consider science teaching to be a fallback career.
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Similarly, the participants who hold less of a belief that learning is quick and depend on
authority develop intrinsic career values (e.g. love of science teaching).

Table 3. Beta Scores and Adjusted R? Scores for Each Regression Analysis

Certain Omniscent Quick Innate  Adjusted
Knowledge Authority Learning (Beta) R?
(Beta) (Beta) (Beta)
Motivations
Make social contribution A -22%*x .08
Shape future of children/adolescents A1+ -18%** .05
Enhance social equity 13* -22xrr .07
Job security A12* A 05
Ability -16** .03
Prior teaching experiences -11* 01
Work with children/adolescents 157 -11* 04
Time for family 12* 01
Intrinsic career value 157 -11* 04
Fallback career -11* 01
Social influences
Job transferability
Perceptions
Expert -33*** 11
High Demand -11* 12* .03
Satisfaction A -12* 05
Social dissuasion
Social Status 16™* 03
Salary J12* .02

*p< .05, **p< 01, ***p< 001

DISCUSSION
a) Motivations for Choosing Science Teaching as a Career

In terms of the PST’s motivations, social utility values (e.g., make a social contribution,
shape the future of children and adolescents, enhance social equity) followed by job security,
ability, prior teaching experience, the opportunity to work with children/adolescents, time for
family and intrinsic career value were the top motivations. Fallback career, social influences
and job transferability were not considered to be as important as the other motivations. In
terms of perceptions, many PSTs considered science teaching to be difficult and requiring
expertise. The satisfaction with the choice was over the midpoint but still relatively low. In
addition, social dissuasion, status and salary were not strong perceptions.

These results show that there are certain general predispositions and context-specific
tendencies regarding the motivations behind science teaching career. Considering similar
results in US (Eick, 2002), Australia (Dawson,1997) and Taiwan (Wang, 2004), we can argue
that social utility values are a crucial top factor in choosing science teaching as a career,
regardless of the culture and the context. However, their importance is particularly apparent in
the Turkish context, perhaps because of the collective nature of the culture (Kilinc et al.,
2012). In the case of job security, we believe that a science teaching career in Turkey is very
sensitive to the job opportunities in governmental and private sectors (Kilinc et al., 2012).
Due to the uncertainties in particular science-based jobs and the influence of parents with
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limited socio-economic background, Turkish students may be directed toward a science
teaching career, which offers better security options. When we compare our results with the
Australian sample (Watt, Richardson & Pietsch, 2007), the low level of ability motivations
and intrinsic value in our sample may partly be due to the high fallback career motivations
(Kilinc et al., 2012). Those choosing science teaching in Turkey may attribute importance to
more basic needs such as job security over personal interests and abilities (Watt &
Richardson, 2012). In terms of perceptions, perhaps because the PSTs could not achieve the
score in the EAU that is required to access better, ‘demanding’ job alternatives such as
medicine and dentistry, they did not find science teaching to be a demanding profession. In
addition, their satisfaction level was relatively low, perhaps because most of them did not
come to science teaching intrinsically.

b) Epistemological Beliefs

The results of present study show that PSTs possess relatively immature beliefs about
the certainty of knowledge and dependence on authority. However, they also held relatively
mature beliefs about learning in terms of speed and innate nature. This combination is
consistent with the previous Turkish studies of PSTs (Topcu, 2011, Yilmaz-Tuzun & Topcu,
2008).

We believe that education and culture are crucial factors that may help us to explain
these results. As the scholars suggest, preservice teachers are education insiders and they
develop many beliefs during their schooling, starting at the kindergarten level (Pajares, 1992).
The Turkish school environment (both in college and at the precollege level) where the PSTs
in our sample are educated are full of traditional teaching approaches based on memorization
and the rehearsal of concepts (Yilmaz-Tuzun & Topcu, 2008). Perhaps because of the high
stakes national examinations, most of the stakeholders (students, parents, teachers, principals,
etc.) in the educational sector believe that excellence in education means obtaining high
scores in these examinations. The questions include multiple choice items based on only one
right answer. Due to the nature of these national examinations, the knowledge required for
these questions should be certain and not permit skepticism. We can argue that textbooks,
which are the main teaching materials in Turkish classrooms, are full of certain knowledge
structures and that there is no window for discussion of the limits of knowledge and its
sources (lrez, 2008). In regard to teachers, they assume the role of the transmitter of
knowledge, which fits best into this competitive examination-driven environment. Through
this role, the teachers become an authority on knowledge rather than the collegial developer of
it (Kilinc et al., 2013). These conditions may explain immature epistemologies of PSTs about
certainty of knowledge and dependence on authority. In addition, we believe that PSTs’
relatively sophisticated scores for innate and quick learning are an expected result. Rather
than constructivist worldviews, we believe that the national examinations in Turkey and in
other contexts are the primary reasons for these mature beliefs. Perhaps the PSTs come to
think that the memorization of knowledge is not an easy task and that it requires significant
practice and a gradual process.

In terms of culture, Turkish society is based on a collective culture that places
importance on family relationships. Despite the visible impact of Western values on
metropolitan cities such as Istanbul, we can argue that most of the population still relies on
collective goals. Elders, parents and teachers are still respected and youngsters usually depend
upon their authority when they make significant decisions about their lives (Karakitapoglu-
Aygun & Imamoglu, 2002). This nature of Turkish culture might provide some explanation
for the result regarding the PST’s dependence on authority. Another explanation may be from
the tendency to avoid uncertainty in Turkish culture. Hoftsede’s (1980) research shows that
Turkey has high scores in the dimension of ‘uncertainty avoidance’. Uncertainty avoiding
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cultures strive to minimize the possibility of unstructured situations. This characteristic may
also be responsible for the high scores of PSTs regarding the certainty of knowledge.

¢) The Relationship between the Epistemologies and the Motivations for Choosing
Science Teaching

As we assumed, we found that there were significant relationships between
epistemological beliefs and motivations. The epistemological beliefs, particularly as regards
omniscient authority and innate learning, were significant predictors of particular motivations
about choosing science teaching as a career.

Those who depend upon authority and hold less of a belief that learning is innate are
likely to develop social utility motivations and to be satisfied with their choice. Perhaps PSTs
give importance to significant authorities such as parents, teachers and leaders in their culture
who have particular group goals, thereby guaranteeing the maintenance of society.
Additionally, because the educational environment is dominated by the teachers’ authority,
these PSTs may develop a belief that meeting the expectations of authority will bring
satisfaction. In addition, those who depend on authority and believe that knowledge is certain
attach importance to job security. Perhaps less affluent parents with limited educational
background in our sample ask their children to select reliable jobs such as teaching science. In
addition, PSTs may not want to face the uncertainties in science-based job sector that are most
likely being experienced by their parents (Kilinc et al., 2012).

Those who hold less of a belief that learning is innate consider science teaching to be an
expert career and abilities and prior experiences to be crucial. Perhaps the PSTs who believe
that learning is about life-long improvement consider that they will use their abilities and
prior experiences in a science teaching career and will continue to develop them. In addition,
the PSTs who believe that knowledge is certain suggested that time for family is an important
motivation. Perhaps they avoid ambiguities once the family is under consideration. The
participants who hold less of a belief that knowledge is certain but who depend upon authority
consider science teaching to be a highly demanding profession. Perhaps there is a general
agreement in the close environment of certain PSTs regarding the demanding nature of
teaching. In terms of the certainty of knowledge, PSTs might think that science teaching does
not have a structured framework regarding its responsibilities; sometimes it is an enjoyable
job, whereas other times it can be highly demanding. This ambiguity may influence the PSTs’
preferences.

The PSTs who hold less of a belief that learning is quick and who depend on authority
develop intrinsic career values. This result may mean that the PSTs who believe in gradual
learning develop an intrinsic motivation to select teaching. These PSTs may also persist
despite learning problems of students and spend more time in science teaching. In addition,
they may intrinsically want to become an authority in the future. Finally, those who give
importance to authority believe that the social status and salary from science teaching are
important. This result was an expected considering the relatively low socio-economic
background of the respondents’ parents. Perhaps the parents emphasize that a teaching salary
and status are more satisfactory relative to their own occupations.

CONCLUSIONS and SUGGESTIONS

The results of the present study show that choosing science teaching as a career in the
Turkish context is a complex and multidimensional decision. The policies around education,
the economy (job sector) and the culture are the fundamental components influencing this
decision. These components produce epistemologies and motivations that have close
relationships. Traditional classrooms based on the memorization of information and on
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teachers’ authority as well as the collective culture develop particular epistemologies such as
omniscient authority, certain knowledge and life-long learning. These epistemologies may be
used to interpret the motivations behind the teaching career choice that are related to cultural
priorities and economy-based situations.

Considering that approximately two-third of PSTs chose science teaching after seeing
their EAU score, we can argue that most of the PSTs may use their core epistemologies in the
interpretation of the science teaching choice in as short a time as one month. In other words,
they consult their epistemologies to make an informed decision among a limited variety of
options.

In terms of motivations, Turkish PSTs will most likely persist in teaching, because we
know that social utility values are high for highly persistent groups in teaching (Watt &
Richardson, 2007). Perhaps they will not change their career once they are appointed by MNE
because job security is a vital factor for them. These results might signal a positive future for
science teaching in the Turkish context; however, particular motivations such as job security
and immature epistemologies under teaching motivations give us pause in terms of the quality
of their future science teaching. The extrinsic and survival nature of job security may be a
barrier to future science teaching quality. The teacher candidates who have limited intrinsic
motivation and strong materialistic values may not develop a strong motivation and
commitment to teaching science, which is already found to be problematic by Turkish
scholars (e.g., Yilmaz-Tuzun & Topcu, 2008).

In terms of epistemologies, we believe that the PSTs in our sample will continue to
memorize the information and attach importance to the knowledge authorities around them in
their teacher training. The traditional practices of teacher educators in the Turkish context
support this assumption (Kilinc et al., 2013). They may want to make a social change via
science teaching, but may not sure about the nature of this change. Developing a new
generation that is well-informed in terms of conceptual background rather than illiterate
individuals might be a social goal for these teachers. Considering the nature of the
epistemologies and motivations of PSTs, raising scientifically literate individuals who make
informed decisions about current socioscientific issues, who address uncertainties and who
are skeptical about authorities appears to be a distant goal given the current conditions in
Turkey.

In terms of the relationships between epistemologies and science teaching career
motivations, we can argue that epistemological development of PSTs has affected their
evaluations regarding science teaching career. We believe that most of PSTs are at early
stages of self-authorship in Baxter Magolda (1998)’s terms. They have developed immature
epistemologies about certainty of knowledge and dependence on knowledge sources. Perhaps
they have used these epistemologies in finding answers for the questions in their minds such
as ‘Will science teaching provide job security?’, ‘Can I make social contribution via science
teaching?’, ‘Does science teaching have a high social status?’ and so on. For a more qualified
and dedicated science-teaching workforce and an informed career decision-making, we
believe that the candidates need to be able to evaluate their abilities, intrinsic values and the
inputs about science teaching by using a mature epistemological framework. At this point,
science educators, advisers and teacher recruitment units at pre-college level in Turkish and
other contexts may develop real and/or vicarious learning environments such as internships
and service learning programs that will expose students to ill-structured problems and
multiple perspectives about science teaching career (Creamer & Laughlin, 2005; Hofer &
Pintrich, 1997; Howard et al., 2000). In this way, students will make their epistemologies
explicit and reflect on them in real contexts. Also, the educators may challenge certain
immature epistemologies such as dependence on authority by better alternatives. We believe
that the quantity and quality of science teacher workforce in any country may positively be
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affected by these types of implications, because they may enable ‘right’ students to choose
science teaching without epistemological barriers.

Another implication may be related to the indicator role of epistemologies. Particularly
in the countries such as US, UK and Australia where the quantity of science teachers is an
urgent priority (rather than the quality of them) (OECD, 2006), teacher recruitment units can
produce different policies in which they will advertise particular motivations that are
compatible with epistemologies. For instance, a slogan such as ‘your country expects you to
raise top scientists, engineers and doctors’ may be used for those with social utility values and
with dependence on authority. Secondly, the cultural components regarding the nature of
knowledge, teaching, learning and the teaching profession should be scrutinized in detail. The
authorities in these countries can use these components to make the science teaching
profession more attractive to school students.
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